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Subpart C—General Safety and Health Provisions

AUTHORITY: 40 U.S.C. 3701 et seq.; 29 U.S.C. 653, 655, 657; Secretary of Labor's Order No. 12-71
(36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), 6-96 (62 FR 111), 5-2007 (72 FR 31160), or 1-
2012 (77 FR 3912) as applicable; and 29 CFR part 1911.

81926.20 General safety and health provisions.

(a) Contractor requirements. (1) Section 107 of the Act requires that it shall be a condition of each
contract which is entered into under legislation subject to Reorganization Plan Number 14 of 1950 (64
Stat. 1267), as defined in §1926.12, and is for construction, alteration, and/or repair, including painting
and decorating, that no contractor or subcontractor for any part of the contract work shall require any
laborer or mechanic employed in the performance of the contract to work in surroundings or under
working conditions which are unsanitary, hazardous, or dangerous to his health or safety.

(b) Accident prevention responsibilities. (1) It shall be the responsibility of the employer to initiate
and maintain such programs as may be necessary to comply with this part.

(2) Such programs shall provide for frequent and regular inspections of the job sites, materials, and
equipment to be made by competent persons designated by the employers.

(3) The use of any machinery, tool, material, or equipment which is not in compliance with any
applicable requirement of this part is prohibited. Such machine, tool, material, or equipment shall either
be identified as unsafe by tagging or locking the controls to render them inoperable or shall be physically
removed from its place of operation.

(4) The employer shall permit only those employees qualified by training or experience to operate
equipment and machinery.

(c) The standards contained in this part shall apply with respect to employments performed in a
workplace in a State, the District of Columbia, the Commonwealth of Puerto Rico, the Virgin Islands,
American Samoa, Guam, Trust Territory of the Pacific Islands, Wake Island, Outer Continental Shelf
lands defined in the Outer Continental Shelf Lands Act, Johnston Island, and the Canal Zone.

(d) (1) If a particular standard is specifically applicable to a condition, practice, means, method,
operation, or process, it shall prevail over any different general standard which might otherwise be
applicable to the same condition, practice, means, method, operation, or process.

(2) On the other hand, any standard shall apply according to its terms to any employment and place
of employment in any industry, even though particular standards are also prescribed for the industry to the
extent that none of such particular standards applies.

(e) In the event a standard protects on its face a class of persons larger than employees, the standard
shall be applicable under this part only to employees and their employment and places of employment.

(F) Compliance duties owed to each employee—(1) Personal protective equipment. Standards in this
part requiring the employer to provide personal protective equipment (PPE), including respirators and
other types of PPE, because of hazards to employees impose a separate compliance duty with respect to
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each employee covered by the requirement. The employer must provide PPE to each employee required
to use the PPE, and each failure to provide PPE to an employee may be considered a separate violation.

(2) Training. Standards in this part requiring training on hazards and related matters, such as
standards requiring that employees receive training or that the employer train employees, provide training
to employees, or institute or implement a training program, impose a separate compliance duty with
respect to each employee covered by the requirement. The employer must train each affected employee in
the manner required by the standard, and each failure to train an employee may be considered a separate
violation.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35078, June 30, 1993; 73
FR 75588, Dec. 12, 2008]

81926.21 Safety training and education.

() General requirements. The Secretary shall, pursuant to section 107(f) of the Act, establish and
supervise programs for the education and training of employers and employees in the recognition,
avoidance and prevention of unsafe conditions in employments covered by the act.

(b) Employer responsibility. (1) The employer should avail himself of the safety and health training
programs the Secretary provides.

(2) The employer shall instruct each employee in the recognition and avoidance of unsafe conditions
and the regulations applicable to his work environment to control or eliminate any hazards or other
exposure to illness or injury.

(3) Employees required to handle or use poisons, caustics, and other harmful substances shall be
instructed regarding the safe handling and use, and be made aware of the potential hazards, personal
hygiene, and personal protective measures required.

(4) In job site areas where harmful plants or animals are present, employees who may be exposed
shall be instructed regarding the potential hazards, and how to avoid injury, and the first aid procedures to
be used in the event of injury.

(5) Employees required to handle or use flammable liquids, gases, or toxic materials shall be
instructed in the safe handling and use of these materials and made aware of the specific requirements
contained in subparts D, F, and other applicable subparts of this part.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 80 FR 25518, May 4, 2015]

81926.22 Recording and reporting of injuries. [Reserved]

81926.23 First aid and medical attention.

First aid services and provisions for medical care shall be made available by the employer for every
employee covered by these regulations. Regulations prescribing specific requirements for first aid,
medical attention, and emergency facilities are contained in subpart D of this part.
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81926.24 Fire protection and prevention.

The employer shall be responsible for the development and maintenance of an effective fire
protection and prevention program at the job site throughout all phases of the construction, repair,
alteration, or demolition work. The employer shall ensure the availability of the fire protection and
suppression equipment required by subpart F of this part.

81926.25 Housekeeping.

(a) During the course of construction, alteration, or repairs, form and scrap lumber with protruding
nails, and all other debris, shall be kept cleared from work areas, passageways, and stairs, in and around
buildings or other structures.

(b) Combustible scrap and debris shall be removed at regular intervals during the course of
construction. Safe means shall be provided to facilitate such removal.

(c) Containers shall be provided for the collection and separation of waste, trash, oily and used rags,
and other refuse. Containers used for garbage and other oily, flammable, or hazardous wastes, such as
caustics, acids, harmful dusts, etc. shall be equipped with covers. Garbage and other waste shall be
disposed of at frequent and regular intervals.

§1926.26 Illumination.

Construction areas, aisles, stairs, ramps, runways, corridors, offices, shops, and storage areas where
work is in progress shall be lighted with either natural or artificial illumination. The minimum
illumination requirements for work areas are contained in subpart D of this part.

81926.27 Sanitation.

Health and sanitation requirements for drinking water are contained in subpart D of this part.
81926.28 Personal protective equipment.

(a) The employer is responsible for requiring the wearing of appropriate personal protective
equipment in all operations where there is an exposure to hazardous conditions or where this part

indicates the need for using such equipment to reduce the hazards to the employees.

(b) Regulations governing the use, selection, and maintenance of personal protective and lifesaving
equipment are described under subpart E of this part.

81926.29 Acceptable certifications.

(a) Pressure vessels. Current and valid certification by an insurance company or regulatory authority
shall be deemed as acceptable evidence of safe installation, inspection, and testing of pressure vessels
provided by the employer.

(b) Boilers. Boilers provided by the employer shall be deemed to be in compliance with the
requirements of this part when evidence of current and valid certification by an insurance company or
regulatory authority attesting to the safe installation, inspection, and testing is presented.



29 CFR 1926 (OSHA)

(c) Other requirements. Regulations prescribing specific requirements for other types of pressure
vessels and similar equipment are contained in subparts F and O of this part.

81926.30 Shipbuilding and ship repairing.

(a) General. Shipbuilding, ship repairing, alterations, and maintenance performed on ships under
Government contract, except naval ship construction, is work subject to the Act.

(b) Applicable safety and health standards. For the purpose of work carried out under this section,
the safety and health regulations in part 1915 of this title, Shipyard Employment, shall apply.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 61 FR 9249, Mar. 7, 1996]
81926.32 Definitions.
The following definitions shall apply in the application of the regulations in this part:

() Act means section 107 of the Contract Work Hours and Safety Standards Act, commonly known
as the Construction Safety Act (86 Stat. 96; 40 U.S.C. 333).

(b) ANSI means American National Standards Institute.

(c) Approved means sanctioned, endorsed, accredited, certified, or accepted as satisfactory by a duly
constituted and nationally recognized authority or agency.

(d) Authorized person means a person approved or assigned by the employer to perform a specific
type of duty or duties or to be at a specific location or locations at the jobsite.

(e) Administration means the Occupational Safety and Health Administration.

(f) Competent person means one who is capable of identifying existing and predictable hazards in
the surroundings or working conditions which are unsanitary, hazardous, or dangerous to employees, and
who has authorization to take prompt corrective measures to eliminate them.

(9) Construction work. For purposes of this section, Construction work means work for
construction, alteration, and/or repair, including painting and decorating.

(h) Defect means any characteristic or condition which tends to weaken or reduce the strength of the
tool, object, or structure of which it is a part.

(i) Designated person means “authorized person” as defined in paragraph (d) of this section.

(j) Employee means every laborer or mechanic under the Act regardless of the contractual
relationship which may be alleged to exist between the laborer and mechanic and the contractor or
subcontractor who engaged him. “Laborer and mechanic” are not defined in the Act, but the identical
terms are used in the Davis-Bacon Act (40 U.S.C. 276a), which provides for minimum wage protection
on Federal and federally assisted construction contracts. The use of the same term in a statute which often
applies concurrently with section 107 of the Act has considerable precedential value in ascertaining the
meaning of “laborer and mechanic” as used in the Act. Laborer generally means one who performs
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manual labor or who labors at an occupation requiring physical strength; mechanic generally means a
worker skilled with tools. See 18 Comp. Gen. 341.

(k) Employer means contractor or subcontractor within the meaning of the Act and of this part.

(I) Hazardous substance means a substance which, by reason of being explosive, flammable,
poisonous, corrosive, oxidizing, irritating, or otherwise harmful, is likely to cause death or injury.

(m) Qualified means one who, by possession of a recognized degree, certificate, or professional
standing, or who by extensive knowledge, training, and experience, has successfully demonstrated his
ability to solve or resolve problems relating to the subject matter, the work, or the project.

(n) Safety factor means the ratio of the ultimate breaking strength of a member or piece of material
or equipment to the actual working stress or safe load when in use.

(o) Secretary means the Secretary of Labor.

(p) SAE means Society of Automotive Engineers.
(g) Shall means mandatory.

(r) Should means recommended.

(s) Suitable means that which fits, and has the qualities or qualifications to meet a given purpose,
occasion, condition, function, or circumstance.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35078, June 30, 1993]

81926.33 Access to employee exposure and medical records.

NOTE: The requirements applicable to construction work under this section are identical to those set
forth at §1910.1020 of this chapter.

[61 FR 31431, June 20, 1996]
§1926.34 Means of egress.

(a) General. In every building or structure exits shall be so arranged and maintained as to provide
free and unobstructed egress from all parts of the building or structure at all times when it is occupied. No
lock or fastening to prevent free escape from the inside of any building shall be installed except in mental,
penal, or corrective institutions where supervisory personnel is continually on duty and effective
provisions are made to remove occupants in case of fire or other emergency.

(b) Exit marking. Exits shall be marked by a readily visible sign. Access to exits shall be marked by
readily visible signs in all cases where the exit or way to reach it is not immediately visible to the
occupants.

(c) Maintenance and workmanship. Means of egress shall be continually maintained free of all
obstructions or impediments to full instant use in the case of fire or other emergency.
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[58 FR 35083, June 30, 1993]
81926.35 Employee emergency action plans.

(a) Scope and application. This section applies to all emergency action plans required by a particular
OSHA standard. The emergency action plan shall be in writing (except as provided in the last sentence of
paragraph (e)(3) of this section) and shall cover those designated actions employers and employees must
take to ensure employee safety from fire and other emergencies.

(b) Elements. The following elements, at a minimum, shall be included in the plan:

(1) Emergency escape procedures and emergency escape route assignments;

(2) Procedures to be followed by employees who remain to operate critical plant operations before
they evacuate;

(3) Procedures to account for all employees after emergency evacuation has been completed;
(4) Rescue and medical duties for those employees who are to perform them;
(5) The preferred means of reporting fires and other emergencies; and

(6) Names or regular job titles of persons or departments who can be contacted for further
information or explanation of duties under the plan.

(c) Alarm system. (1) The employer shall establish an employee alarm system which complies with
§1926.159.

(2) If the employee alarm system is used for alerting fire brigade members, or for other purposes, a
distinctive signal for each purpose shall be used.

(d) Evacuation. The employer shall establish in the emergency action plan the types of evacuation to
be used in emergency circumstances.

(e) Training. (1) Before implementing the emergency action plan, the employer shall designate and
train a sufficient number of persons to assist in the safe and orderly emergency evacuation of employees.

(2) The employer shall review the plan with each employee covered by the plan at the following
times:

(i) Initially when the plan is developed,

(ii) Whenever the employee's responsibilities or designated actions under the plan change, and
(iii) Whenever the plan is changed.

(3) The employer shall review with each employee upon initial assignment those parts of the plan

which the employee must know to protect the employee in the event of an emergency. The written plan
shall be kept at the workplace and made available for employee review. For those employers with 10 or
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fewer employees the plan may be communicated orally to employees and the employer need not maintain
a written plan.

[58 FR 35083, June 30, 1993]
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Subpart D—Occupational Health and Environmental Controls

AUTHORITY: Section 107 of the Contract Work Hours and Safety Standards Act (40 U.S.C. 3704);
Sections 4, 6, and 8 of the Occupational Safety and Health Act of 1970 (29 U.S.C. 653, 655, 657); and
Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), 1-90 (55
FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), 5-2002 (67 FR 65008), 5-2007 (72 FR 31160), 4-
2010 (75 FR 55355), or 1-2012 (77 FR 3912), as applicable; and 29 CFR part 1911.

Sections 1926.58, 1926.59, 1926.60, and 1926.65 also issued under 5 U.S.C. 553 and 29 CFR part
1911.

Section 1926.61 also issued under 49 U.S.C. 1801-1819 and 6 U.S.C. 553.

Section 1926.62 also issued under section 1031 of the Housing and Community Development Act of
1992 (42 U.S.C. 4853).

Section 1926.65 also issued under section 126 of the Superfund Amendments and Reauthorization
Act of 1986, as amended (reprinted at 29 U.S.C.A. 655 Note), and 5 U.S.C. 553.

81926.62 Lead.

(a) Scope. This section applies to all construction work where an employee may be occupationally
exposed to lead. All construction work excluded from coverage in the general industry standard for lead
by 29 CFR 1910.1025(a)(2) is covered by this standard. Construction work is defined as work for
construction, alteration and/or repair, including painting and decorating. It includes but is not limited to
the following:

(1) Demolition or salvage of structures where lead or materials containing lead are present;

(2) Removal or encapsulation of materials containing lead;

(3) New construction, alteration, repair, or renovation of structures, substrates, or portions thereof,
that contain lead, or materials containing lead,;

(4) Installation of products containing lead;
(5) Lead contamination/emergency cleanup;

(6) Transportation, disposal, storage, or containment of lead or materials containing lead on the site
or location at which construction activities are performed, and

(7) Maintenance operations associated with the construction activities described in this paragraph.
(b) Definitions.
Action level means employee exposure, without regard to the use of respirators, to an airborne

concentration of lead of 30 micrograms per cubic meter of air (30 pug/m®) calculated as an 8-hour time-
weighted average (TWA).
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Assistant Secretary means the Assistant Secretary of Labor for Occupational Safety and Health, U.S.
Department of Labor, or designee.

Competent person means one who is capable of identifying existing and predictable lead hazards in
the surroundings or working conditions and who has authorization to take prompt corrective measures to
eliminate them.

Director means the Director, National Institute for Occupational Safety and Health (NIOSH), U.S.
Department of Health and Human Services, or designee.

Lead means metallic lead, all inorganic lead compounds, and organic lead soaps. Excluded from this
definition are all other organic lead compounds.

This section means this standard.

(c) Permissible exposure limit. (1) The employer shall assure that no employee is exposed to lead at
concentrations greater than fifty micrograms per cubic meter of air (50 pg/m®) averaged over an 8-hour
period.

(2) If an employee is exposed to lead for more than 8 hours in any work day the employees'
allowable exposure, as a time weighted average (TWA) for that day, shall be reduced according to the
following formula:

Allowable employee exposure (in pg/m®) = 400 divided by hours worked in the day.

(3) When respirators are used to limit employee exposure as required under paragraph (c) of this
section and all the requirements of paragraphs (e)(1) and (f) of this section have been met, employee
exposure may be considered to be at the level provided by the protection factor of the respirator for those
periods the respirator is worn. Those periods may be averaged with exposure levels during periods when
respirators are not worn to determine the employee's daily TWA exposure.

(d) Exposure assessment—(1) General. (i) Each employer who has a workplace or operation
covered by this standard shall initially determine if any employee may be exposed to lead at or above the
action level.

(ii) For the purposes of paragraph (d) of this section, employee exposure is that exposure which
would occur if the employee were not using a respirator.

(iii) With the exception of monitoring under paragraph (d)(3), where monitoring is required under
this section, the employer shall collect personal samples representative of a full shift including at least one
sample for each job classification in each work area either for each shift or for the shift with the highest
exposure level.

(iv) Full shift personal samples shall be representative of the monitored employee's regular, daily
exposure to lead.

(2) Protection of employees during assessment of exposure. (i) With respect to the lead related tasks
listed in paragraph (d)(2)(i) of this section, where lead is present, until the employer performs an
employee exposure assessment as required in paragraph (d) of this section and documents that the
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employee performing any of the listed tasks is not exposed above the PEL, the employer shall treat the
employee as if the employee were exposed above the PEL, and not in excess of ten (10) times the PEL,
and shall implement employee protective measures prescribed in paragraph (d)(2)(v) of this section. The
tasks covered by this requirement are:

(A) Where lead containing coatings or paint are present: Manual demolition of structures (e.g, dry
wall), manual scraping, manual sanding, heat gun applications, and power tool cleaning with dust
collection systems;

(B) Spray painting with lead paint.

(ii) In addition, with regard to tasks not listed in paragraph (d)(2)(i), where the employee has any
reason to believe that an employee performing the task may be exposed to lead in excess of the PEL, until
the employer performs an employee exposure assessment as required by paragraph (d) of this section and
documents that the employee's lead exposure is not above the PEL the employer shall treat the employee
as if the employee were exposed above the PEL and shall implememt employee protective measures as
prescribed in paragraph (d)(2)(v) of this section.

(iii) With respect to the tasks listed in paragraph (d)(2)(iii) of this section, where lead is present,
until the employer performs an employee exposure assessment as required in paragraph (d) of this section,
and documents that the employee performing any of the listed tasks is not exposed in excess of 500
pg/m?, the employer shall treat the employee as if the employee were exposed to lead in excess of 500
ug/m® and shall implement employee protective measures as prescribed in paragraph (d)(2)(v) of this
section. Where the employer does establish that the employee is exposed to levels of lead below 500
ng/m?, the employer may provide the exposed employee with the appropriate respirator prescribed for
such use at such lower exposures, in accordance with Table 1 of this section. The tasks covered by this
requirement are:

(A) Using lead containing mortar; lead burning

(B) Where lead containing coatings or paint are present: rivet busting; power tool cleaning without
dust collection systems; cleanup activities where dry expendable abrasives are used; and abrasive blasting
enclosure movement and removal.

(iv) With respect to the tasks listed in paragraph (d)(2)(iv) of this section, where lead is present, until
the employer performs an employee exposure assessment as required in paragraph (d) of this section and
documents that the employee performing any of the listed tasks is not exposed to lead in excess of 2,500
ng/m?® (50 x PEL), the employer shall treat the employee as if the employee were exposed to lead in
excess of 2,500 pug/m? and shall implement employee protective measures as prescribed in paragraph
(d)(2)(v) of this section. Where the employer does establish that the employee is exposed to levels of lead
below 2,500 pg/m3, the employer may provide the exposed employee with the appropriate respirator
prescribed for use at such lower exposures, in accordance with Table | of this section. Interim protection
as described in this paragaraph is required where lead containing coatings or paint are present on
structures when performing:

(A) Abrasive blasting,
(B) Welding,
(C) Cutting, and

10
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(D) Torch burning.

(v) Until the employer performs an employee exposure assessment as required under paragraph (d)
of this section and determines actual employee exposure, the employer shall provide to employees
performing the tasks described in paragraphs (d)(2)(i), (d)(2)(ii), (d)(2)(iii), and (d)(2)(iv) of this section
with interim protection as follows:

(A) Appropriate respiratory protection in accordance with paragraph (f) of this section.

(B) Appropriate personal protective clothing and equipment in accordance with paragraph (g) of this
section.

(C) Change areas in accordance with paragraph (i)(2) of this section.
(D) Hand washing facilities in accordance with paragraph (i)(5) of this section.

(E) Biological monitoring in accordance with paragraph (j)(1)(i) of this section, to consist of blood
sampling and analysis for lead and zinc protoporphyrin levels, and

(F) Training as required under paragraph (I)(1)(i) of this section regarding 29 CFR 1926.59, Hazard
Communication; training as required under paragraph (1)(2)(iii) of this section, regarding use of
respirators; and training in accordance with 29 CFR 1926.21, Safety training and education.

(3) Basis of initial determination. (i) Except as provided under paragraphs (d)(3)(iii) and (d)(3)(iv)
of this section the employer shall monitor employee exposures and shall base initial determinations on the
employee exposure monitoring results and any of the following, relevant considerations:

(A) Any information, observations, or calculations which would indicate employee exposure to lead;
(B) Any previous measurements of airborne lead; and
(C) Any employee complaints of symptoms which may be attributable to exposure to lead.

(ii) Monitoring for the initial determination where performed may be limited to a representative
sample of the exposed employees who the employer reasonably believes are exposed to the greatest
airborne concentrations of lead in the workplace.

(iii) Where the employer has previously monitored for lead exposures, and the data were obtained
within the past 12 months during work operations conducted under workplace conditions closely
resembling the processes, type of material, control methods, work practices, and environmental conditions
used and prevailing in the employer's current operations, the employer may rely on such earlier
monitoring results to satisfy the requirements of paragraphs (d)(3)(i) and (d)(6) of this section if the
sampling and analytical methods meet the accuracy and confidence levels of paragraph (d)(10) of this
section.

(iv) Where the employer has objective data, demonstrating that a particular product or material
containing lead or a specific process, operation or activity involving lead cannot result in employee
exposure to lead at or above the action level during processing, use, or handling, the employer may rely
upon such data instead of implementing initial monitoring.

11
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(A) The employer shall establish and maintain an accurate record documenting the nature and
relevancy of objective data as specified in paragraph (n)(4) of this section, where used in assessing
employee exposure in lieu of exposure monitoring.

(B) Objective data, as described in paragraph (d)(3)(iv) of this section, is not permitted to be used
for exposure assessment in connection with paragraph (d)(2) of this section.

(4) Positive initial determination and initial monitoring. (i) Where a determination conducted under
paragraphs (d) (1), (2) and (3) of this section shows the possibility of any employee exposure at or above
the action level the employer shall conduct monitoring which is representative of the exposure for each
employee in the workplace who is exposed to lead.

(ii) Where the employer has previously monitored for lead exposure, and the data were obtained
within the past 12 months during work operations conducted under workplace conditions closely
resembling the processes, type of material, control methods, work practices, and environmental conditions
used and prevailing in the employer's current operations, the employer may rely on such earlier
monitoring results to satisfy the requirements of paragraph (d)(4)(i) of this section if the sampling and
analytical methods meet the accuracy and confidence levels of paragraph (d)(10) of this section.

(5) Negative initial determination. Where a determination, conducted under paragraphs (d) (1), (2),
and (3) of this section is made that no employee is exposed to airborne concentrations of lead at or above
the action level the employer shall make a written record of such determination. The record shall include
at least the information specified in paragraph (d)(3)(i) of this section and shall also include the date of
determination, location within the worksite, and the name and social security number of each employee
monitored.

(6) Frequency. (i) If the initial determination reveals employee exposure to be below the action level
further exposure determination need not be repeated except as otherwise provided in paragraph (d)(7) of
this section.

(ii) If the initial determination or subsequent determination reveals employee exposure to be at or
above the action level but at or below the PEL the employer shall perform monitoring in accordance with
this paragraph at least every 6 months. The employer shall continue monitoring at the required frequency
until at least two consecutive measurements, taken at least 7 days apart, are below the action level at
which time the employer may discontinue monitoring for that employee except as otherwise provided in
paragraph (d)(7) of this section.

(iii) If the initial determination reveals that employee exposure is above the PEL the employer shall
perform monitoring quarterly. The employer shall continue monitoring at the required frequency until at
least two consecutive measurements, taken at least 7 days apart, are at or below the PEL but at or above
the action level at which time the employer shall repeat monitoring for that employee at the frequency
specified in paragraph (d)(6)(ii) of this section, except as otherwise provided in paragraph (d)(7) of this
section. The employer shall continue monitoring at the required frequency until at least two consecutive
measurements, taken at least 7 days apart, are below the action level at which time the employer may
discontinue monitoring for that employee except as otherwise provided in paragraph (d)(7) of this section.

(7) Additional exposure assessments. Whenever there has been a change of equipment, process,
control, personnel or a new task has been initiated that may result in additional employees being exposed
to lead at or above the action level or may result in employees already exposed at or above the action

12
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level being exposed above the PEL, the employer shall conduct additional monitoring in accordance with
this paragraph.

(8) Employee natification. (i) The employer must, as soon as possible but no later than 5 working
days after the receipt of the results of any monitoring performed under this section, notify each affected
employee of these results either individually in writing or by posting the results in an appropriate location
that is accessible to employees.

(if) Whenever the results indicate that the representative employee exposure, without regard to
respirators, is at or above the PEL the employer shall include in the written notice a statement that the
employees exposure was at or above that level and a description of the corrective action taken or to be
taken to reduce exposure to below that level.

(9) Accuracy of measurement. The employer shall use a method of monitoring and analysis which
has an accuracy (to a confidence level of 95%) of not less than plus or minus 25 percent for airborne
concentrations of lead equal to or greater than 30 ug/m°.

(e) Methods of compliance—(1) Engineering and work practice controls. The employer shall
implement engineering and work practice controls, including administrative controls, to reduce and
maintain employee exposure to lead to or below the permissible exposure limit to the extent that such
controls are feasible. Wherever all feasible engineering and work practices controls that can be instituted
are not sufficient to reduce employee exposure to or below the permissible exposure limit prescribed in
paragraph (c) of this section, the employer shall nonetheless use them to reduce employee exposure to the
lowest feasible level and shall supplement them by the use of respiratory protection that complies with the
requirements of paragraph (f) of this section.

(2) Compliance program. (i) Prior to commencement of the job each employer shall establish and
implement a written compliance program to achieve compliance with paragraph (c) of this section.

(ii) Written plans for these compliance programs shall include at least the following:

(A) A description of each activity in which lead is emitted; e.g. equipment used, material involved,
controls in place, crew size, employee job responsibilities, operating procedures and maintenance
practices;

(B) A description of the specific means that will be employed to achieve compliance and, where
engineering controls are required engineering plans and studies used to determine methods selected for
controlling exposure to lead;

(C) A report of the technology considered in meeting the PEL;

(D) Air monitoring data which documents the source of lead emissions;

(E) A detailed schedule for implementation of the program, including documentation such as copies
of purchase orders for equipment, construction contracts, etc.;

(F) A work practice program which includes items required under paragraphs (g), (h) and (i) of this

section and incorporates other relevant work practices such as those specified in paragraph (e)(5) of this
section;
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(G) An administrative control schedule required by paragraph (e)(4) of this section, if applicable;

(H) A description of arrangements made among contractors on multi-contractor sites with respect to
informing affected employees of potential exposure to lead and with respect to responsibility for
compliance with this section as set-forth in §1926.16.

(I) Other relevant information.

(iii) The compliance program shall provide for frequent and regular inspections of job sites,
materials, and equipment to be made by a competent person.

(iv) Written programs shall be submitted upon request to any affected employee or authorized
employee representatives, to the Assistant Secretary and the Director, and shall be available at the
worksite for examination and copying by the Assistant Secretary and the Director.

(v) Written programs must be revised and updated at least annually to reflect the current status of the
program.

(3) Mechanical ventilation. When ventilation is used to control lead exposure, the employer shall
evaluate the mechanical performance of the system in controlling exposure as necessary to maintain its
effectiveness.

(4) Administrative controls. If administrative controls are used as a means of reducing employees
TWA exposure to lead, the employer shall establish and implement a job rotation schedule which
includes:

(i) Name or identification number of each affected employee;

(ii) Duration and exposure levels at each job or work station where each affected employee is
located; and

(iii) Any other information which may be useful in assessing the reliability of administrative
controls to reduce exposure to lead.

(5) The employer shall ensure that, to the extent relevant, employees follow good work practices
such as described in appendix B of this section.

(F) Respiratory protection—(1) General. For employees who use respirators required by this section,
the employer must provide each employee an appropriate respirator that complies with the requirements
of this paragraph. Respirators must be used during:

(i) Periods when an employee's exposure to lead exceeds the PEL.

(if) Work operations for which engineering and work-practice controls are not sufficient to reduce
employee exposures to or below the PEL.

(iii) Periods when an employee requests a respirator.
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(iv) Periods when respirators are required to provide interim protection of employees while they
perform the operations specified in paragraph (d)(2) of this section.

(2) Respirator program. (i) The employer must implement a respiratory protection program in
accordance with 81910.134(b) through (d) (except (d)(1)(iii)), and (f) through (m), which covers each
employee required by this section to use a respirator.

(ii) If an employee has breathing difficulty during fit testing or respirator use, the employer must
provide the employee with a medical examination in accordance with paragraph (j)(3)(i)(B) of this section
to determine whether or not the employee can use a respirator while performing the required duty.

(3) Respirator selection. (i) Employers must:

(A) Select, and provide to employees, the appropriate respirators specified in paragraph (d)(3)(i)(A)
of 29 CFR 1910.134.

(B) Provide employees with a full facepiece respirator instead of a half mask respirator for
protection against lead aerosols that may cause eye or skin irritation at the use concentrations.

(C) Provide HEPA filters for powered and non-powered air-purifying respirators.

(ii) The employer must provide a powered air-purifying respirator when an employee chooses to use
such a respirator and it will provide adequate protection to the employee.

(9) Protective work clothing and equipment—(1) Provision and use. Where an employee is exposed
to lead above the PEL without regard to the use of respirators, where employees are exposed to lead
compounds which may cause skin or eye irritation (e.g. lead arsenate, lead azide), and as interim
protection for employees performing tasks as specified in paragraph (d)(2) of this section, the employer
shall provide at no cost to the employee and assure that the employee uses appropriate protective work
clothing and equipment that prevents contamination of the employee and the employee's garments such
as, but not limited to:

(i) Coveralls or similar full-body work clothing;
(ii) Gloves, hats, and shoes or disposable shoe coverlets; and

(iii) Face shields, vented goggles, or other appropriate protective equipment which complies with
§1910.133 of this chapter.

(2) Cleaning and replacement. (i) The employer shall provide the protective clothing required in
paragraph (g)(1) of this section in a clean and dry condition at least weekly, and daily to employees
whose exposure levels without regard to a respirator are over 200 pg/m?® of lead as an 8-hour TWA.

(ii) The employer shall provide for the cleaning, laundering, and disposal of protective clothing and
equipment required by paragraph (g)(1) of this section.

(iii) The employer shall repair or replace required protective clothing and equipment as needed to
maintain their effectiveness.
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(iv) The employer shall assure that all protective clothing is removed at the completion of a work
shift only in change areas provided for that purpose as prescribed in paragraph (i)(2) of this section.

(v) The employer shall assure that contaminated protective clothing which is to be cleaned,
laundered, or disposed of, is placed in a closed container in the change area which prevents dispersion of
lead outside the container.

(vi) The employer shall inform in writing any person who cleans or launders protective clothing or
equipment of the potentially harmful effects of exposure to lead.

(vii)(A) The employer shall ensure that the containers of contaminated protective clothing and
equipment required by paragraph (g)(2)(v) of this section are labeled as follows:

DANGER: CLOTHING AND EQUIPMENT CONTAMINATED WITH LEAD. MAY DAMAGE
FERTILITY OR THE UNBORN CHILD. CAUSES DAMAGE TO THE CENTRAL NERVOUS
SYSTEM. DO NOT EAT, DRINK OR SMOKE WHEN HANDLING. DO NOT REMOVE DUST
BY BLOWING OR SHAKING. DISPOSE OF LEAD CONTAMINATED WASH WATER IN
ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR FEDERAL REGULATIONS.

(B) Prior to June 1, 2015, employers may include the following information on bags or containers of
contaminated protective clothing and equipment required by paragraph (g)(2)(v) in lieu of the labeling
requirements in paragraph (g)(2)(vii)(A) of this section:

Caution: Clothing contaminated with lead. Do not remove dust by blowing or shaking. Dispose of lead
contaminated wash water in accordance with applicable local, state, or federal regulations.

(viii) The employer shall prohibit the removal of lead from protective clothing or equipment by
blowing, shaking, or any other means which disperses lead into the air.

(h) Housekeeping—(1) All surfaces shall be maintained as free as practicable of accumulations of
lead.

(2) Clean-up of floors and other surfaces where lead accumulates shall wherever possible, be
cleaned by vacuuming or other methods that minimize the likelihood of lead becoming airborne.

(3) Shoveling, dry or wet sweeping, and brushing may be used only where vacuuming or other
equally effective methods have been tried and found not to be effective.

(4) Where vacuuming methods are selected, the vacuums shall be equipped with HEPA filters and
used and emptied in a manner which minimizes the reentry of lead into the workplace.

(5) Compressed air shall not be used to remove lead from any surface unless the compressed air is
used in conjunction with a ventilation system designed to capture the airborne dust created by the
compressed air.

(i) Hygiene facilities and practices. (1) The employer shall assure that in areas where employees are

exposed to lead above the PEL without regard to the use of respirators, food or beverage is not present or
consumed, tobacco products are not present or used, and cosmetics are not applied.
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(2) Change areas. (i) The employer shall provide clean change areas for employees whose airborne
exposure to lead is above the PEL, and as interim protection for employees performing tasks as specified
in paragraph (d)(2) of this section, without regard to the use of respirators.

(i1) The employer shall assure that change areas are equipped with separate storage facilities for
protective work clothing and equipment and for street clothes which prevent cross-contamination.

(iii) The employer shall assure that employees do not leave the workplace wearing any protective
clothing or equipment that is required to be worn during the work shift.

(3) Showers. (i) The employer shall provide shower facilities, where feasible, for use by employees
whose airborne exposure to lead is above the PEL.

(if) The employer shall assure, where shower facilities are available, that employees shower at the
end of the work shift and shall provide an adequate supply of cleansing agents and towels for use by
affected employees.

(4) Eating facilities. (i) The employer shall provide lunchroom facilities or eating areas for
employees whose airborne exposure to lead is above the PEL, without regard to the use of respirators.

(if) The employer shall assure that lunchroom facilities or eating areas are as free as practicable from
lead contamination and are readily accessible to employees.

(iii) The employer shall assure that employees whose airborne exposure to lead is above the PEL,
without regard to the use of a respirator, wash their hands and face prior to eating, drinking, smoking or
applying cosmetics.

(iv) The employer shall assure that employees do not enter lunchroom facilities or eating areas with
protective work clothing or equipment unless surface lead dust has been removed by vacuuming,
downdraft booth, or other cleaning method that limits dispersion of lead dust.

(5) Hand washing facilities. (i) The employer shall provide adequate handwashing facilities for use
by employees exposed to lead in accordance with 29 CFR 1926.51(f).

(ii) Where showers are not provided the employer shall assure that employees wash their hands and
face at the end of the work-shift.

(i) Medical surveillance—(1) General. (i) The employer shall make available initial medical
surveillance to employees occupationally exposed on any day to lead at or above the action level. Initial
medical surveillance consists of biological monitoring in the form of blood sampling and analysis for lead
and zinc protoporphyrin levels.

(if) The employer shall institute a medical surveillance program in accordance with paragraphs (j)(2)
and (j)(3) of this section for all employees who are or may be exposed by the employer at or above the
action level for more than 30 days in any consecutive 12 months;

(iii) The employer shall assure that all medical examinations and procedures are performed by or
under the supervision of a licensed physician.

17



29 CFR 1926 (OSHA)

(iv) The employer shall make available the required medical surveillance including multiple
physician review under paragraph (j)(3)(iii) without cost to employees and at a reasonable time and place.

(2) Biological monitoring—(i) Blood lead and ZPP level sampling and analysis. The employer shall
make available biological monitoring in the form of blood sampling and analysis for lead and zinc
protoporphyrin levels to each employee covered under paragraphs (j)(1)(i) and (ii) of this section on the
following schedule:

(A) For each employee covered under paragraph (j)(1)(ii) of this section, at least every 2 months for
the first 6 months and every 6 months thereafter;

(B) For each employee covered under paragraphs (j)(1) (i) or (ii) of this section whose last blood
sampling and analysis indicated a blood lead level at or above 40 ug/dl, at least every two months. This
frequency shall continue until two consecutive blood samples and analyses indicate a blood lead level
below 40 pg/dl; and

(C) For each employee who is removed from exposure to lead due to an elevated blood lead level at
least monthly during the removal period.

(ii) Follow-up blood sampling tests. Whenever the results of a blood lead level test indicate that an
employee's blood lead level is at or above the numerical criterion for medical removal under paragraph
(K)(2)(i) of this section, the employer shall provide a second (follow-up) blood sampling test within two
weeks after the employer receives the results of the first blood sampling test.

(iii) Accuracy of blood lead level sampling and analysis. Blood lead level sampling and analysis
provided pursuant to this section shall have an accuracy (to a confidence level of 95 percent) within plus
or minus 15 percent or 6 ug/dl, whichever is greater, and shall be conducted by a laboratory approved by
OSHA.

(iv) Employee natification. (A) Within five working days after the receipt of biological monitoring
results, the employer shall notify each employee in writing of his or her blood lead level; and

(B) The employer shall notify each employee whose blood lead level is at or above 40 ug/dl that the
standard requires temporary medical removal with Medical Removal Protection benefits when an
employee's blood lead level is at or above the numerical criterion for medical removal under paragraph
(K)(2)(i) of this section.

(3) Medical examinations and consultations—(i) Frequency. The employer shall make available
medical examinations and consultations to each employee covered under paragraph (j)(1)(ii) of this
section on the following schedule:

(A) At least annually for each employee for whom a blood sampling test conducted at any time
during the preceding 12 months indicated a blood lead level at or above 40 pg/dl;

(B) As soon as possible, upon notification by an employee either that the employee has developed
signs or symptoms commonly associated with lead intoxication, that the employee desires medical advice
concerning the effects of current or past exposure to lead on the employee's ability to procreate a healthy
child, that the employee is pregnant, or that the employee has demonstrated difficulty in breathing during
a respirator fitting test or during use; and
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(C) As medically appropriate for each employee either removed from exposure to lead due to a risk
of sustaining material impairment to health, or otherwise limited pursuant to a final medical
determination.

(ii) Content. The content of medical examinations made available pursuant to paragraph (j)(3)(i)(B)-
(C) of this section shall be determined by an examining physician and, if requested by an employee, shall
include pregnancy testing or laboratory evaluation of male fertility. Medical examinations made available
pursuant to paragraph (j)(3)(i)(A) of this section shall include the following elements:

(A) A detailed work history and a medical history, with particular attention to past lead exposure
(occupational and non-occupational), personal habits (smoking, hygiene), and past gastrointestinal,
hematologic, renal, cardiovascular, reproductive and neurological problems;

(B) A thorough physical examination, with particular attention to teeth, gums, hematologic,
gastrointestinal, renal, cardiovascular, and neurological systems. Pulmonary status should be evaluated if
respiratory protection will be used,;

(C) A blood pressure measurement;

(D) A blood sample and analysis which determines:

(1) Blood lead level,

(2) Hemoglobin and hematocrit determinations, red cell indices, and examination of peripheral
smear morphology;

(3) Zinc protoporphyrin;

(4) Blood urea nitrogen; and,

(5) Serum creatinine;

(E) A routine urinalysis with microscopic examination; and

(F) Any laboratory or other test relevant to lead exposure which the examining physician deems
necessary by sound medical practice.

(iii) Multiple physician review mechanism. (A) If the employer selects the initial physician who
conducts any medical examination or consultation provided to an employee under this section, the
employee may designate a second physician:

(1) To review any findings, determinations or recommendations of the initial physician; and

(2) To conduct such examinations, consultations, and laboratory tests as the second physician deems
necessary to facilitate this review.

(B) The employer shall promptly notify an employee of the right to seek a second medical opinion
after each occasion that an initial physician conducts a medical examination or consultation pursuant to
this section. The employer may condition its participation in, and payment for, the multiple physician
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review mechanism upon the employee doing the following within fifteen (15) days after receipt of the
foregoing notification, or receipt of the initial physician's written opinion, whichever is later:

(1) The employee informing the employer that he or she intends to seek a second medical opinion,
and

(2) The employee initiating steps to make an appointment with a second physician.
(C) If the findings, determinations or recommendations of the second physician differ from those of
the initial physician, then the employer and the employee shall assure that efforts are made for the two

physicians to resolve any disagreement.

(D) If the two physicians have been unable to quickly resolve their disagreement, then the employer
and the employee through their respective physicians shall designate a third physician:

(1) To review any findings, determinations or recommendations of the prior physicians; and

(2) To conduct such examinations, consultations, laboratory tests and discussions with the prior
physicians as the third physician deems necessary to resolve the disagreement of the prior physicians.

(E) The employer shall act consistent with the findings, determinations and recommendations of the
third physician, unless the employer and the employee reach an agreement which is otherwise consistent
with the recommendations of at least one of the three physicians.

(iv) Information provided to examining and consulting physicians. (A) The employer shall provide
an initial physician conducting a medical examination or consultation under this section with the
following information:

(1) A copy of this regulation for lead including all Appendices;

(2) A description of the affected employee's duties as they relate to the employee's exposure;

(3) The employee's exposure level or anticipated exposure level to lead and to any other toxic
substance (if applicable);

(4) A description of any personal protective equipment used or to be used;
(5) Prior blood lead determinations; and

(6) All prior written medical opinions concerning the employee in the employer's possession or
control.

(B) The employer shall provide the foregoing information to a second or third physician conducting
a medical examination or consultation under this section upon request either by the second or third
physician, or by the employee.

(v) Written medical opinions. (A) The employer shall obtain and furnish the employee with a copy

of a written medical opinion from each examining or consulting physician which contains only the
following information:
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(1) The physician's opinion as to whether the employee has any detected medical condition which
would place the employee at increased risk of material impairment of the employee's health from
exposure to lead;

(2) Any recommended special protective measures to be provided to the employee, or limitations to
be placed upon the employee's exposure to lead;

(3) Any recommended limitation upon the employee's use of respirators, including a determination
of whether the employee can wear a powered air purifying respirator if a physician determines that the
employee cannot wear a negative pressure respirator; and

(4) The results of the blood lead determinations.
(B) The employer shall instruct each examining and consulting physician to:

(1) Not reveal either in the written opinion or orally, or in any other means of communication with
the employer, findings, including laboratory results, or diagnoses unrelated to an employee’s occupational
exposure to lead; and

(2) Advise the employee of any medical condition, occupational or nonoccupational, which dictates
further medical examination or treatment.

(vi) Alternate physician determination mechanisms. The employer and an employee or authorized
employee representative may agree upon the use of any alternate physician determination mechanism in
lieu of the multiple physician review mechanism provided by paragraph (j)(3)(iii) of this section so long
as the alternate mechanism is as expeditious and protective as the requirements contained in this
paragraph.

(4) Chelation. (i) The employer shall assure that any person whom he retains, employs, supervises
or controls does not engage in prophylactic chelation of any employee at any time.

(ii) If therapeutic or diagnostic chelation is to be performed by any person in paragraph (j)(4)(i) of
this section, the employer shall assure that it be done under the supervision of a licensed physician in a
clinical setting with thorough and appropriate medical monitoring and that the employee is notified in
writing prior to its occurrence.

(k) Medical removal protection—(1) Temporary medical removal and return of an employee—
(i) Temporary removal due to elevated blood lead level. The employer shall remove an employee from
work having an exposure to lead at or above the action level on each occasion that a periodic and a
follow-up blood sampling test conducted pursuant to this section indicate that the employee's blood lead
level is at or above 50 pg/dl; and,

(ii) Temporary removal due to a final medical determination. (A) The employer shall remove an
employee from work having an exposure to lead at or above the action level on each occasion that a final
medical determination results in a medical finding, determination, or opinion that the employee has a
detected medical condition which places the employee at increased risk of material impairment to health
from exposure to lead.
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(B) For the purposes of this section, the phrase final medical determination means the written
medical opinion on the employees' health status by the examining physician or, where relevant, the
outcome of the multiple physician review mechanism or alternate medical determination mechanism used
pursuant to the medical surveillance provisions of this section.

(C) Where a final medical determination results in any recommended special protective measures
for an employee, or limitations on an employee's exposure to lead, the employer shall implement and act
consistent with the recommendation.

(iii) Return of the employee to former job status. (A) The employer shall return an employee to his
or her former job status:

(1) For an employee removed due to a blood lead level at or above 50 pg/dl when two consecutive
blood sampling tests indicate that the employee's blood lead level is below 40 pg/dl;

(2) For an employee removed due to a final medical determination, when a subsequent final medical
determination results in a medical finding, determination, or opinion that the employee no longer has a
detected medical condition which places the employee at increased risk of material impairment to health
from exposure to lead.

(B) For the purposes of this section, the requirement that an employer return an employee to his or
her former job status is not intended to expand upon or restrict any rights an employee has or would have
had, absent temporary medical removal, to a specific job classification or position under the terms of a
collective bargaining agreement.

(iv) Removal of other employee special protective measure or limitations. The employer shall
remove any limitations placed on an employee or end any special protective measures provided to an
employee pursuant to a final medical determination when a subsequent final medical determination
indicates that the limitations or special protective measures are no longer necessary.

(v) Employer options pending a final medical determination. Where the multiple physician review
mechanism, or alternate medical determination mechanism used pursuant to the medical surveillance
provisions of this section, has not yet resulted in a final medical determination with respect to an
employee, the employer shall act as follows:

(A) Removal. The employer may remove the employee from exposure to lead, provide special
protective measures to the employee, or place limitations upon the employee, consistent with the medical
findings, determinations, or recommendations of any of the physicians who have reviewed the employee'
health status.

w

(B) Return. The employer may return the employee to his or her former job status, end any special
protective measures provided to the employee, and remove any limitations placed upon the employee,
consistent with the medical findings, determinations, or recommendations of any of the physicians who
have reviewed the employee's health status, with two exceptions.

(1) If the initial removal, special protection, or limitation of the employee resulted from a final
medical determination which differed from the findings, determinations, or recommendations of the initial
physician or;
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(2) If the employee has been on removal status for the preceding eighteen months due to an elevated
blood lead level, then the employer shall await a final medical determination.

(2) Medical removal protection benefits—(i) Provision of medical removal protection benefits. The
employer shall provide an employee up to eighteen (18) months of medical removal protection benefits
on each occasion that an employee is removed from exposure to lead or otherwise limited pursuant to this
section.

(ii) Definition of medical removal protection benefits. For the purposes of this section, the
requirement that an employer provide medical removal protection benefits means that, as long as the job
the employee was removed from continues, the employer shall maintain the total normal earnings,
seniority and other employment rights and benefits of an employee, including the employee's right to his
or her former job status as though the employee had not been medically removed from the employee's job
or otherwise medically limited.

(iii) Follow-up medical surveillance during the period of employee removal or limitation. During
the period of time that an employee is medically removed from his or her job or otherwise medically
limited, the employer may condition the provision of medical removal protection benefits upon the
employee's participation in follow-up medical surveillance made available pursuant to this section.

(iv) Workers' compensation claims. If a removed employee files a claim for workers' compensation
payments for a lead-related disability, then the employer shall continue to provide medical removal
protection benefits pending disposition of the claim. To the extent that an award is made to the employee
for earnings lost during the period of removal, the employer's medical removal protection obligation shall
be reduced by such amount. The employer shall receive no credit for workers' compensation payments
received by the employee for treatment- related expenses.

(v) Other credits. The employer's obligation to provide medical removal protection benefits to a
removed employee shall be reduced to the extent that the employee receives compensation for earnings
lost during the period of removal either from a publicly or employer-funded compensation program, or
receives income from employment with another employer made possible by virtue of the employee's
removal.

(vi) Voluntary removal or restriction of an employee. Where an employer, although not required by
this section to do so, removes an employee from exposure to lead or otherwise places limitations on an
employee due to the effects of lead exposure on the employee's medical condition, the employer shall
provide medical removal protection benefits to the employee equal to that required by paragraph (k)(2) (i)
and (ii) of this section.

() Communication of hazards—(1) General—(i) Hazard communication. The employer shall
include lead in the program established to comply with the Hazard Communication Standard (HCS)
(81910.1200). The employer shall ensure that each employee has access to labels on containers of lead
and safety data sheets, and is trained in accordance with the provisions of HCS and paragraph (1) of this
section. The employer shall ensure that at least the following hazards are addressed:

(A) Reproductive/developmental toxicity;
(B) Central nervous system effects;

(C) Kidney effects;

23



29 CFR 1926 (OSHA)

(D) Blood effects; and

(E) Acute toxicity effects.

(if) The employer shall train each employee who is subject to exposure to lead at or above the action
level on any day, or who is subject to exposure to lead compounds which may cause skin or eye irritation
(e.qg., lead arsenate, lead azide), in accordance with the requirements of this section. The employer shall
institute a training program and ensure employee participation in the program.

(iii) The employer shall provide the training program as initial training prior to the time of job
assignment or prior to the start up date for this requirement, whichever comes last.

(iv) The employer shall also provide the training program at least annually for each employee who is
subject to lead exposure at or above the action level on any day.

(2) Training program. The employer shall assure that each employee is trained in the following:
(i) The content of this standard and its appendices;

(i) The specific nature of the operations which could result in exposure to lead above the action
level;

(iii) The purpose, proper selection, fitting, use, and limitations of respirators;

(iv) The purpose and a description of the medical surveillance program, and the medical removal
protection program including information concerning the adverse health effects associated with excessive
exposure to lead (with particular attention to the adverse reproductive effects on both males and females
and hazards to the fetus and additional precautions for employees who are pregnant);

(v) The engineering controls and work practices associated with the employee's job assignment
including training of employees to follow relevant good work practices described in appendix B of this
section;

(vi) The contents of any compliance plan in effect;

(vii) Instructions to employees that chelating agents should not routinely be used to remove lead
from their bodies and should not be used at all except under the direction of a licensed physician; and

(viii) The employee's right of access to records under 29 CFR 1910.20.

(3) Access to information and training materials. (i) The employer shall make readily available to
all affected employees a copy of this standard and its appendices.

(if) The employer shall provide, upon request, all materials relating to the employee information and
training program to affected employees and their designated representatives, and to the Assistant
Secretary and the Director.

(m) Signs—(1) General. (i) The employer shall post the following warning signs in each work area
where an employee's exposure to lead is above the PEL.
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DANGER

LEAD WORK AREA

MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

(ii) The employer shall ensure that no statement appears on or near any sign required by this
paragraph (m) that contradicts or detracts from the meaning of the required sign.

(iii) The employer shall ensure that signs required by this paragraph (m) are illuminated and cleaned
as necessary so that the legend is readily visible.

(iv) The employer may use signs required by other statutes, regulations or ordinances in addition to,
or in combination with, signs required by this paragraph (m).

(v) Prior to June 1, 2016, employers may use the following legend in lieu of that specified in
paragraph (m)(1)(i) of this section:

WARNING

LEAD WORK AREA
POISON

NO SMOKING OR EATING

(n) Recordkeeping—(1) Exposure assessment. (i) The employer shall establish and maintain an
accurate record of all monitoring and other data used in conducting employee exposure assessments as
required in paragraph (d) of this section.

(ii) Exposure monitoring records shall include:

(A) The date(s), number, duration, location and results of each of the samples taken if any, including
a description of the sampling procedure used to determine representative employee exposure where
applicable;

(B) A description of the sampling and analytical methods used and evidence of their accuracy;

(C) The type of respiratory protective devices worn, if any;

(D) Name, social security number, and job classification of the employee monitored and of all other
employees whose exposure the measurement is intended to represent; and

(E) The environmental variables that could affect the measurement of employee exposure.

(iii) The employer shall maintain monitoring and other exposure assessment records in accordance
with the provisions of 29 CFR 1910.33.
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(2) Medical surveillance. (i) The employer shall establish and maintain an accurate record for each
employee subject to medical surveillance as required by paragraph (j) of this section.

(ii) This record shall include:
(A) The name, social security number, and description of the duties of the employee;
(B) A copy of the physician's written opinions;

(C) Results of any airborne exposure monitoring done on or for that employee and provided to the
physician; and

(D) Any employee medical complaints related to exposure to lead.

(iii) The employer shall keep, or assure that the examining physician keeps, the following medical
records:

(A) A copy of the medical examination results including medical and work history required under
paragraph (j) of this section;

(B) A description of the laboratory procedures and a copy of any standards or guidelines used to
interpret the test results or references to that information;

(C) A copy of the results of biological monitoring.

(iv) The employer shall maintain or assure that the physician maintains medical records in
accordance with the provisions of 29 CFR 1910.33.

(3) Medical removals. (i) The employer shall establish and maintain an accurate record for each
employee removed from current exposure to lead pursuant to paragraph (k) of this section.

(i) Each record shall include:
(A) The name and social security number of the employee;

(B) The date of each occasion that the employee was removed from current exposure to lead as well
as the corresponding date on which the employee was returned to his or her former job status;

(C) A brief explanation of how each removal was or is being accomplished; and

(D) A statement with respect to each removal indicating whether or not the reason for the removal
was an elevated blood lead level.

(iif) The employer shall maintain each medical removal record for at least the duration of an
employee's employment.

(4) Objective data for exemption from requirement for initial monitoring. (i) For purposes of this
section, objective data are information demonstrating that a particular product or material containing lead
or a specific process, operation, or activity involving lead cannot release dust or fumes in concentrations
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at or above the action level under any expected conditions of use. Objective data can be obtained from an
industry-wide study or from laboratory product test results from manufacturers of lead containing
products or materials. The data the employer uses from an industry-wide survey must be obtained under
workplace conditions closely resembling the processes, types of material, control methods, work practices
and environmental conditions in the employer's current operations.

(if) The employer shall maintain the record of the objective data relied upon for at least 30 years.
(5) Availability. The employer shall make available upon request all records required to be
maintained by paragraph (n) of this section to affected employees, former employees, and their designated

representatives, and to the Assistant Secretary and the Director for examination and copying.

(6) Transfer of records. (i) Whenever the employer ceases to do business, the successor employer
shall receive and retain all records required to be maintained by paragraph (n) of this section.

(if) The employer shall also comply with any additional requirements involving the transfer of
records set forth in 29 CFR 1910.1020(h).

(o) Observation of monitoring—(1) Employee observation. The employer shall provide affected
employees or their designated representatives an opportunity to observe any monitoring of employee
exposure to lead conducted pursuant to paragraph (d) of this section.

(2) Observation procedures. (i) Whenever observation of the monitoring of employee exposure to
lead requires entry into an area where the use of respirators, protective clothing or equipment is required,
the employer shall provide the observer with and assure the use of such respirators, clothing and
equipment, and shall require the observer to comply with all other applicable safety and health
procedures.

(ii) Without interfering with the monitoring, observers shall be entitled to:

(A) Receive an explanation of the measurement procedures;

(B) Observe all steps related to the monitoring of lead performed at the place of exposure; and

(C) Record the results obtained or receive copies of the results when returned by the laboratory.

(p) Appendices. The information contained in the appendices to this section is not intended by itself,
to create any additional obligations not otherwise imposed by this standard nor detract from any existing
obligation.
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Subpart E—Personal Protective and Life Saving Equipment

AUTHORITY: 40 U.S.C. 3701 et seq.; 29 U.S.C. 653, 655, 657; Secretary of Labor's Order No. 12-71
(36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), 1-90 (55 FR 9033), 6-96 (62 FR 111), 5-2002
(67 FR 65008), 5-2007 (72 FR 31160), 4-2010 (75 FR 55355), or 1-2012 (77 FR 3912), as applicable;
and 29 CFR part 1911.

81926.102 Eye and face protection.

(a) General. (1) The employer shall ensure that each affected employee uses appropriate eye or face
protection when exposed to eye or face hazards from flying particles, molten metal, liquid chemicals,
acids or caustic liquids, chemical gases or vapors, or potentially injurious light radiation.

(2) The employer shall ensure that each affected employee uses eye protection that provides side
protection when there is a hazard from flying objects. Detachable side protectors (e.g. clip-on or slide-on
side shields) meeting the pertinent requirements of this section are acceptable.

(3) The employer shall ensure that each affected employee who wears prescription lenses while
engaged in operations that involve eye hazards wears eye protection that incorporates the prescription in
its design, or wears eye protection that can be worn over the prescription lenses without disturbing the
proper position of the prescription lenses or the protective lenses.

(4) Eye and face PPE shall be distinctly marked to facilitate identification of the manufacturer.

(5) Protectors shall meet the following minimum requirements:

(i) They shall provide adequate protection against the particular hazards for which they are designed.

(ii) They shall be reasonably comfortable when worn under the designated conditions.

(iii) They shall fit snugly and shall not unduly interfere with the movements of the wearer.

(iv) They shall be durable.

(v) They shall be capable of being disinfected.

(vi) They shall be easily cleanable.

(b) Criteria for protective eye and face protection. (1) Protective eye and face protection devices
must comply with any of the following consensus standards:

(i) ANSI/ISEA Z87.1-2010, Occupational and Educational Personal Eye and Face Protection
Devices, incorporated by reference in 81926.6;

(if) ANSI Z87.1-2003, Occupational and Educational Personal Eye and Face Protection Devices,
incorporated by reference in §1926.6; or

(iif) ANSI Z87.1-1989 (R-1998), Practice for Occupational and Educational Eye and Face
Protection, incorporated by reference in §1926.6;

28



29 CFR 1926 (OSHA)

(2) Protective eye and face protection devices that the employer demonstrates are at least as
effective as protective eye and face protection devices that are constructed in accordance with one of the
above consensus standards will be deemed to be in compliance with the requirements of this section.

(c) Protection against radiant energy—(1) Selection of shade numbers for welding filter. Table E-1
shall be used as a guide for the selection of the proper shade numbers of filter lenses or plates used in
welding. Shades more dense than those listed may be used to suit the individual's needs.

TABLE E-1—FILTER LENS SHADE NUMBERS FOR PROTECTION AGAINST RADIANT ENERGY

Welding operation Shade number
Shielded metal-arc welding 1/16-, 3/32-, 1/8-, 5/32-inch diameter electrodes 10
Gas-shielded arc welding (nonferrous) 1/16-, 3/32-, 1/8-, 5/32-inch diameter electrodes 11
Gas-shielded arc welding (ferrous) 1/16-, 3/32-, 1/8-, 5/32-inch diameter electrodes 12
Shielded metal-arc welding 3/16-, 7/32-, 1/4-inch diameter electrodes 12
5/16-, 3/8-inch diameter electrodes 14
Atomic hydrogen welding 10-14
Carbon-arc welding 14
Soldering 2
Torch brazing 3or4
Light cutting, up to 1 inch 3or4
Medium cutting, 1 inch to 6 inches 40r5
Heavy cutting, over 6 inches 50r6
Gas welding (light), up to 1/8-inch 4or5
Gas welding (medium), 1/8-inch to 1/2-inch 50r6
Gas welding (heavy), over 1/2-inch 6or8

(2) Laser protection. (i) Employees whose occupation or assignment requires exposure to laser
beams shall be furnished suitable laser safety goggles which will protect for the specific wavelength of
the laser and be of optical density (O.D.) adequate for the energy involved. Table E-2 lists the maximum
power or energy density for which adequate protection is afforded by glasses of optical densities from 5
through 8. Output levels falling between lines in this table shall require the higher optical density.
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TABLE E-2—SELECTING LASER SAFETY GLASS

Attenuation

Intensity, CW maximum power density (watts/cm?) Optical density (O.D.) | Attenuation factor
1072 5 10°
10" 6 10°
1.0 7 10’
10.0 8 10°

(ii) All protective goggles shall bear a label identifying the following data:

(A) The laser wavelengths for which use is intended,;

(B) The optical density of those wavelengths;

(C) The visible light transmission.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35160, June 30, 1993; 81

FR 16092, Mar. 25, 2016]
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Subpart F—Fire Protection and Prevention

AUTHORITY: Section 107 of the Contract Work Hours and Safety Standards Act (40 U.S.C. 3704);
Sections 4, 6, and 8 of the Occupational Safety and Health Act of 1970 (29 U.S.C. 653, 655, 657);
Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736),1-90 (55
FR 9033), 6-96 (62 FR 111), 3-2000 (62 FR 50017), 5-2002 (67 FR 650008), 5-2007 (72 FR 31159), 4-
2010 (75 FR 55355), or 1-2012 (77 FR 3912), as applicable; and 29 CFR part 1911.

81926.152 Flammable liquids.

(a) General requirements. (1) Only approved containers and portable tanks shall be used for storage
and handling of flammable liquids. Approved safety cans or Department of Transportation approved
containers shall be used for the handling and use of flammable liquids in quantities of 5 gallons or less,
except that this shall not apply to those flammable liquid materials which are highly viscid (extremely
hard to pour), which may be used and handled in original shipping containers. For quantities of one gallon
or less, the original container may be used, for storage, use and handling of flammable liquids.

(2) Flammable liquids shall not be stored in areas used for exits, stairways, or normally used for the
safe passage of people.

(b) Indoor storage of flammable liquids. (1) No more than 25 gallons of flammable liquids shall be
stored in a room outside of an approved storage cabinet. For storage of liquefied petroleum gas, see
81926.153.

(2) Quantities of flammable liquid in excess of 25 gallons shall be stored in an acceptable or
approved cabinet meeting the following requirements:

(i) Acceptable wooden storage cabinets shall be constructed in the following manner, or equivalent:
The bottom, sides, and top shall be constructed of an exterior grade of plywood at least 1 inch in
thickness, which shall not break down or delaminate under standard fire test conditions. All joints shall be
rabbeted and shall be fastened in two directions with flathead wood screws. When more than one door is
used, there shall be a rabbeted overlap of not less than 1 inch. Steel hinges shall be mounted in such a
manner as to not lose their holding capacity due to loosening or burning out of the screws when subjected
to fire. Such cabinets shall be painted inside and out with fire retardant paint.

(ii) Approved metal storage cabinets will be acceptable.

(iii) Cabinets shall be labeled in conspicuous lettering, “Flammable-Keep Away from Open
Flames.”

(3) Not more than 60 gallons of Category 1, 2 and/or 3 flammable liquids or 120 gallons of Category
4 flammable liquids shall be stored in any one storage cabinet. Not more than three such cabinets may be
located in a single storage area. Quantities in excess of this shall be stored in an inside storage room.

(4)(i) Inside storage rooms shall be constructed to meet the required fire-resistive rating for their
use. Such construction shall comply with the test specifications set forth in Standard Methods of Fire Test
of Building Construction and Material, NFPA 251-1969.

(if) Where an automatic extinguishing system is provided, the system shall be designed and installed
in an approved manner. Openings to other rooms or buildings shall be provided with noncombustible
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liquid-tight raised sills or ramps at least 4 inches in height, or the floor in the storage area shall be at least
4 inches below the surrounding floor. Openings shall be provided with approved self-closing fire doors.
The room shall be liquid-tight where the walls join the floor. A permissible alternate to the sill or ramp is
an open-grated trench, inside of the room, which drains to a safe location. Where other portions of the
building or other buildings are exposed, windows shall be protected as set forth in the Standard for Fire
Doors and Windows, NFPA No. 80-1970, for Class E or F openings. Wood of at least 1-inch nominal
thickness may be used for shelving, racks, dunnage, scuffboards, floor overlay, and similar installations.

(iii) Materials which will react with water and create a fire hazard shall not be stored in the same
room with flammable liquids.

(iv) Storage in inside storage rooms shall comply with Table F-2 following:

TABLE F-2
Fire protection provided | Fire resistance | Maximum size| Total allowable quantities gals./sq. ft./floor area
Yes 2 hrs 500 sq. ft 10
No 2 hrs 500 sq. ft 4
Yes 1hr 150 sq. ft 5
No 1hr 150 sq. ft 2

NOTE: Fire protection system shall be sprinkler, water spray, carbon dioxide or other system
approved by a nationally recognized testing laboratory for this purpose.

(v) Electrical wiring and equipment located in inside storage rooms shall be approved for Class I,
Division 1, Hazardous Locations. For definition of Class I, Division 1, Hazardous Locations, see
§1926.449.

(vi) Every inside storage room shall be provided with either a gravity or a mechanical exhausting
system. Such system shall commence not more than 12 inches above the floor and be designed to provide
for a complete change of air within the room at least 6 times per hour. If a mechanical exhausting system
is used, it shall be controlled by a switch located outside of the door. The ventilating equipment and any
lighting fixtures shall be operated by the same switch. An electric pilot light shall be installed adjacent to
the switch if Category 1, 2, or 3 flammable liquids are dispensed within the room. Where gravity
ventilation is provided, the fresh air intake, as well as the exhausting outlet from the room, shall be on the
exterior of the building in which the room is located.

(vii) In every inside storage room there shall be maintained one clear aisle at least 3 feet wide.
Containers over 30 gallons capacity shall not be stacked one upon the other.

(viii) Flammable liquids in excess of that permitted in inside storage rooms shall be stored outside of
buildings in accordance with paragraph (c) of this section.

(5) Quantity. The quantity of flammable liquids kept in the vicinity of spraying operations shall be
the minimum required for operations and should ordinarily not exceed a supply for 1 day or one shift.
Bulk storage of portable containers of flammable liquids shall be in a separate, constructed building
detached from other important buildings or cut off in a standard manner.
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(c) Storage outside buildings. (1) Storage of containers (not more than 60 gallons each) shall not
exceed 1,100 gallons in any one pile or area. Piles or groups of containers shall be separated by a 5-foot
clearance. Piles or groups of containers shall not be nearer than 20 feet to a building.

(2) Within 200 feet of each pile of containers, there shall be a 12-foot-wide access way to permit
approach of fire control apparatus.

(3) The storage area shall be graded in a manner to divert possible spills away from buildings or
other exposures, or shall be surrounded by a curb or earth dike at least 12 inches high. When curbs or
dikes are used, provisions shall be made for draining off accumulations of ground or rain water, or spills
of flammable liquids. Drains shall terminate at a safe location and shall be accessible to operation under
fire conditions.

(4) Outdoor portable tank storage: (i) Portable tanks shall not be nearer than 20 feet from any
building. Two or more portable tanks, grouped together, having a combined capacity in excess of 2,200
gallons, shall be separated by a 5-foot-clear area. Individual portable tanks exceeding 1,100 gallons shall
be separated by a 5-foot-clear area.

(ii) Within 200 feet of each portable tank, there shall be a 12-foot-wide access way to permit
approach of fire control apparatus.

(5) Storage areas shall be kept free of weeds, debris, and other combustible material not necessary to
the storage.

(6) Portable tanks, not exceeding 660 gallons, shall be provided with emergency venting and other
devices, as required by chapters I11 and 1V of NFPA 30-1969, The Flammable and Combustible Liquids
Code.

(7) Portable tanks, in excess of 660 gallons, shall have emergency venting and other devices, as
required by chapters Il and 111 of The Flammable and Combustible Liquids Code, NFPA 30-19609.

(d) Fire control for flammable liquid storage. (1) At least one portable fire extinguisher, having a
rating of not less than 20-B units, shall be located outside of, but not more than 10 feet from, the door
opening into any room used for storage of more than 60 gallons of flammable liquids.

(2) At least one portable fire extinguisher having a rating of not less than 20-B units shall be located
not less than 25 feet, nor more than 75 feet, from any flammable liquid storage area located outside.

(3) When sprinklers are provided, they shall be installed in accordance with the Standard for the
Installation of Sprinkler Systems, NFPA 13-1969.

(4) At least one portable fire extinguisher having a rating of not less than 20-B:C units shall be
provided on all tank trucks or other vehicles used for transporting and/or dispensing flammable liquids.

(e) Dispensing liquids. (1) Areas in which flammable liquids are transferred at one time, in
guantities greater than 5 gallons from one tank or container to another tank or container, shall be
separated from other operations by 25-feet distance or by construction having a fire resistance of at least 1
hour. Drainage or other means shall be provided to control spills. Adequate natural or mechanical
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ventilation shall be provided to maintain the concentration of flammable vapor at or below 10 percent of
the lower flammable limit.

(2) Transfer of Category 1, 2, or 3 flammable liquids from one container to another shall be done
only when containers are electrically interconnected (bonded).

(3) Flammable liquids shall be drawn from or transferred into vessels, containers, or tanks within a
building or outside only through a closed piping system, from safety cans, by means of a device drawing
through the top, or from a container, or portable tanks, by gravity or pump, through an approved self-
closing valve. Transferring by means of air pressure on the container or portable tanks is prohibited.

(4) The dispensing units shall be protected against collision damage.

(5) Dispensing devices and nozzles for Category 1, 2, or 3 flammable liquids shall be of an approved
type.

(f) Handling liquids at point of final use. (1) Category 1, 2, or 3 flammable liquids shall be kept in
closed containers when not actually in use.

(2) Leakage or spillage of flammable liquids shall be disposed of promptly and safely.

(3) Category 1, 2, or 3 flammable liquids may be used only where there are no open flames or other
sources of ignition within 50 feet of the operation, unless conditions warrant greater clearance.

(9) Service and refueling areas. (1) Flammable liquids shall be stored in approved closed containers,
in tanks located underground, or in aboveground portable tanks.

(2) The tank trucks shall comply with the requirements covered in the Standard for Tank Vehicles
for Flammable and Combustible Liquids, NFPA No. 385-1966.

(3) The dispensing hose shall be an approved type.
(4) The dispensing nozzle shall be an approved automatic-closing type without a latch-open device.
(5) Underground tanks shall not be abandoned.

(6) Clearly identified and easily accessible switch(es) shall be provided at a location remote from
dispensing devices to shut off the power to all dispensing devices in the event of an emergency.

(7)(i) Heating equipment of an approved type may be installed in the lubrication or service area
where there is no dispensing or transferring of Category 1, 2, or 3 flammable liquids, provided the bottom
of the heating unit is at least 18 inches above the floor and is protected from physical damage.

(ii) Heating equipment installed in lubrication or service areas, where Category 1, 2, or 3 flammable
liquids are dispensed, shall be of an approved type for garages, and shall be installed at least 8 feet above
the floor.

(8) There shall be no smoking or open flames in the areas used for fueling, servicing fuel systems
for internal combustion engines, receiving or dispensing of flammable liquids.
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(9) Conspicuous and legible signs prohibiting smoking shall be posted.
(10) The motors of all equipment being fueled shall be shut off during the fueling operation.

(11) Each service or fueling area shall be provided with at least one fire extinguisher having a rating
of not less than 20-B:C located so that an extinguisher will be within 75 feet of each pump, dispenser,
underground fill pipe opening, and lubrication or service area.

(h) Scope. This section applies to the handling, storage, and use of flammable liquids with a
flashpoint at or below 199.4 °F (93 °C). This section does not apply to:

(1) Bulk transportation of flammable liquids; and
(2) Storage, handling, and use of fuel oil tanks and containers connected with oil burning equipment.

(i) Tank storage—(1) Design and construction of tanks—(i) Materials. (A) Tanks shall be built of
steel except as provided in paragraphs (i)(1)(i) (B) through (E) of this section.

(B) Tanks may be built of materials other than steel for installation underground or if required by the
properties of the liquid stored. Tanks located above ground or inside buildings shall be of noncombustible
construction.

(C) Tanks built of materials other than steel shall be designed to specifications embodying principles
recognized as good engineering design for the material used.

(D) Unlined concrete tanks may be used for storing flammable liquids having a gravity of 40° API
or heavier. Concrete tanks with special lining may be used for other services provided the design is in
accordance with sound engineering practice.

(E) [Reserved]

(F) Special engineering consideration shall be required if the specific gravity of the liquid to be
stored exceeds that of water or if the tanks are designed to contain flammable liquids at a liquid
temperature below 0 °F.

(ii) Fabrication. (A) [Reserved]

(B) Metal tanks shall be welded, riveted, and caulked, brazed, or bolted, or constructed by use of a
combination of these methods. Filler metal used in brazing shall be nonferrous metal or an alloy having a
melting point above 1000 °F. and below that of the metal joined.

(iii) Atmospheric tanks. (A) Atmospheric tanks shall be built in accordance with acceptable good
standards of design. Atmospheric tanks may be built in accordance with:

(1) Underwriters' Laboratories, Inc., Subjects No. 142, Standard for Steel Aboveground Tanks for
Flammable and Combustible Liquids, 1968; No. 58, Standard for Steel Underground Tanks for
Flammable and Combustible Liquids, Fifth Edition, December 1961; or No. 80, Standard for Steel Inside
Tanks for Oil-Burner Fuel, September 1963.
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(2) American Petroleum Institute Standards No. 12A, Specification for Oil Storage Tanks with
Riveted Shells, Seventh Edition, September 1951, or No. 650, Welded Steel Tanks for Oil Storage, Third
Edition, 1966.

(3) American Petroleum Institute Standards No. 12B, Specification for Bolted Production Tanks,
Eleventh Edition, May 1958, and Supplement 1, March 1962; No. 12D, Specification for Large Welded
Production Tanks, Seventh Edition, August 1957; or No. 12F, Specification for Small Welded Production
Tanks, Fifth Edition, March 1961. Tanks built in accordance with these standards shall be used only as
production tanks for storage of crude petroleum in oil-producing areas.

(B) Tanks designed for underground service not exceeding 2,500 gallons (9,462.5 L) capacity may
be used aboveground.

(C) Low-pressure tanks and pressure vessels may be used as atmospheric tanks.

(D) Atmospheric tanks shall not be used for the storage of a flammable liquid at a temperature at or
above its boiling point.

(iv) Low pressure tanks. (A) The normal operating pressure of the tank shall not exceed the design
pressure of the tank.

(B) Low-pressure tanks shall be built in accordance with acceptable standards of design. Low-
pressure tanks may be built in accordance with:

(1) American Petroleum Institute Standard No. 620. Recommended Rules for the Design and
Construction of Large, Welded, Low-Pressure Storage Tanks, Third Edition, 1966.

(2) The principles of the Code for Unfired Pressure Vessels, Section VI1I1 of the ASME Boiler and
Pressure Vessels Code, 1968.

(C) Atmospheric tanks built according to Underwriters' Laboratories, Inc., requirements in
paragraph (i)(1)(iii)(A) of this section and shall be limited to 2.5 p.s.i.g. under emergency venting
conditions.

This paragraph may be used for operating pressures not exceeding 1 p.s.i.g.
(D) Pressure vessels may be used as low-pressure tanks.

(v) Pressure vessels. (A) The normal operating pressure of the vessel shall not exceed the design
pressure of the vessel.

(B) Pressure vessels shall be built in accordance with the Code for Unfired Pressure Vessels, Section
VIII of the ASME Boiler and Pressure Vessel Code 1968.

(vi) Provisions for internal corrosion. When tanks are not designed in accordance with the
American Petroleum Institute, American Society of Mechanical Engineers, or the Underwriters'
Laboratories, Inc.'s, standards, or if corrosion is anticipated beyond that provided for in the design
formulas used, additional metal thickness or suitable protective coatings or linings shall be provided to
compensate for the corrosion loss expected during the design life of the tank.

36



29 CFR 1926 (OSHA)

(2) Installation of outside aboveground tanks. (i) [Reserved]

(ii) Spacing (shell-to-shell) between aboveground tanks. (A) The distance between any two
flammable liquid storage tanks shall not be less than 3 feet (0.912 m).

(B) Except as provided in paragraph (i)(2)(ii)(C) of this section, the distance between any two
adjacent tanks shall not be less than one-sixth the sum of their diameters. When the diameter of one tank
is less than one-half the diameter of the adjacent tank, the distance between the two tanks shall not be less
than one-half the diameter of the smaller tank.

(C) Where crude petroleum in conjunction with production facilities are located in noncongested
areas and have capacities not exceeding 126,000 gallons (3,000 barrels), the distance between such tanks
shall not be less than 3 feet (0.912 m).

(D) Where unstable flammable liquids are stored, the distance between such tanks shall not be less
than one-half the sum of their diameters.

(E) When tanks are compacted in three or more rows or in an irregular pattern, greater spacing or
other means shall be provided so that inside tanks are accessible for firefighting purposes.

(F) The minimum separation between a liquefied petroleum gas container and a flammable liquid
storage tank shall be 20 feet (6.08 m), except in the case of flammable liquid tanks operating at pressures
exceeding 2.5 p.s.i.g. or equipped with emergency venting which will permit pressures to exceed 2.5
p.s.i.g. in which case the provisions of paragraphs (i)(2)(ii) (A) and (B) of this section shall apply.
Suitable means shall be taken to prevent the accumulation of flammable liquids under adjacent liquefied
petroleum gas containers such as by diversion curbs or grading. When flammable liquid storage tanks are
within a diked area, the liquefied petroleum gas containers shall be outside the diked area and at least 10
feet (3.04 m) away from the centerline of the wall of the diked area. The foregoing provisions shall not
apply when liquefied petroleum gas containers of 125 gallons (473.125 L) or less capacity are installed
adjacent to fuel oil supply tanks of 550 gallons (2,081.75 L) or less capacity.

(iii) [Reserved]

(iv) Normal venting for aboveground tanks. (A) Atmospheric storage tanks shall be adequately
vented to prevent the development of vacuum or pressure sufficient to distort the roof of a cone roof tank
or exceeding the design pressure in the case of other atmospheric tanks, as a result of filling or emptying,
and atmospheric temperature changes.

(B) Normal vents shall be sized either in accordance with: (1) The American Petroleum Institute
Standard 2000 (1968), Venting Atmospheric and Low-Pressure Storage Tanks; or (2) other accepted
standard; or (3) shall be at least as large as the filling or withdrawal connection, whichever is larger but in
no case less than 1%, inch (3.175 cm) nominal inside diameter.

(C) Low-pressure tanks and pressure vessels shall be adequately vented to prevent development of
pressure or vacuum, as a result of filling or emptying and atmospheric temperature changes, from
exceeding the design pressure of the tank or vessel. Protection shall also be provided to prevent
overpressure from any pump discharging into the tank or vessel when the pump discharge pressure can
exceed the design pressure of the tank or vessel.
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(D) If any tank or pressure vessel has more than one fill or withdrawal connection and simultaneous
filling or withdrawal can be made, the vent size shall be based on the maximum anticipated simultaneous
flow.

(E) Unless the vent is designed to limit the internal pressure 2.5 p.s.i. or less, the outlet of vents and
vent drains shall be arranged to discharge in such a manner as to prevent localized overheating of any part
of the tank in the event vapors from such vents are ignited.

(F) Tanks and pressure vessels storing Category 1 flammable liquids shall be equipped with venting
devices that shall be normally closed except when venting to pressure or vacuum conditions. Tanks and
pressure vessels storing Category 2 flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100 °F (37.8 °C), shall be equipped with venting devices that shall be normally closed except when
venting under pressure or vacuum conditions, or with approved flame arresters.

Exemption: Tanks of 3,000 bbls (barrels) (84 m(3)) capacity or less containing crude petroleum in
crude-producing areas; and, outside aboveground atmospheric tanks under 1,000 gallons (3,785 L)
capacity containing other than Category 1 flammable liquids may have open vents. (See paragraph
(i)(2)(vi)(B) of this section.)

(G) Flame arresters or venting devices required in paragraph (i)(2)(iv)(F) of this section may be
omitted for Category 2 flammable liquids or Category 3 flammable liquids with a flashpoint below 100 °F
(37.8 °C) where conditions are such that their use may, in case of obstruction, result in tank damage.

(v) Emergency relief venting for fire exposure for aboveground tanks. (A) Every aboveground
storage tank shall have some form of construction or device that will relieve excessive internal pressure
caused by exposure fires.

(B) In a vertical tank the construction referred to in paragraph (i)(2)(v)(A) of this section may take
the form of a floating roof, lifter roof, a weak roof-to-shell seam, or other approved pressure relieving
construction. The weak roof-to-shell seam shall be constructed to fail preferential to any other seam.

(C) Where entire dependence for emergency relief is placed upon pressure relieving devices, the
total venting capacity of both normal and emergency vents shall be enough to prevent rupture of the shell
or bottom of the tank if vertical, or of the shell or heads if horizontal. If unstable liquids are stored, the
effects of heat or gas resulting from polymerization, decomposition, condensation, or self-reactivity shall
be taken into account. The total capacity of both normal and emergency venting devices shall be not less
than that derived from Table F-10 except as provided in paragraph (i)(2)(v) (E) or (F) of this section.
Such device may be a self-closing manhole cover, or one using long bolts that permit the cover to lift
under internal pressure, or an additional or larger relief valve or valves. The wetted area of the tank shall
be calculated on the basis of 55 percent of the total exposed area of a sphere or spheroid, 75 percent of the
total exposed area of a horizontal tank and the first 30 feet (9.12 m) above grade of the exposed shell area
of a vertical tank.

38



29 CFR 1926 (OSHA)

TABLE F-10—WETTED AREA VERSUS CUBIC FEET (METERS) FREE AIR PER HOUR

[14.7 psia and 60 °F. (15.55 °C)]

Square feet (m?) | CFH (m®H) | Square feet (m?) | CFH (m°H) | Square feet(m?) | CFH (m°H)

20 (1.84)| 21,100 (590.8) 200 (18.4)) 211,000 (5,908) 1,000 (90.2)| 524,000 (14,672)
30(2.76) 31,600 (884.8) 250 (23) 239,000 (6,692)) 1,200 (110.4)| 557,000 (15,596)
40 (3.68)| 42,100 (1,178.8) 300 (27.6)| 265,000 (7,420) 1,400 (128.8)| 587,000 (16,436)
50 (4.6)| 52,700 (1,475.6) 350 (32.2)) 288,000 (8,064) 1,600 (147.2)| 614,000 (17,192)
60 (5.52)| 63,200 (1,769.6) 400 (36.8) 312,000 (8,736)] 1,800 (165.6)| 639,000 (17,892)
70 (6.44)| 73,700 (2,063.6) 500 (46)| 354,000 (9,912) 2,000 (180.4)| 662,000 (18,536)
80 (7.36)| 84,200 (2,357.6) 600 (55.2)) 392,000 (10,976)] 2,400 (220.8)| 704,000 (19,712)
90 (8.28)| 94,800 (2,654.4) 700 (64.4)| 428,000 (11,984) 2,800 (257.6)| 742,000 (20,776)
100 (9.2) 105,000 (2,940) 800 (73.6)| 462,000 (12,936) and

120 (11.04)] 126,000 (3,528) 900 (82.8)| 493,000 (13,804) over

140 (12.88)| 147,000 (4,116) 1,000 (90.2)| 524,000 (14,672)

160 (14.72)| 168,000 (4,704)

180 (16.56) 190,000 (5,320)

200 (18.4)] 211,000 (5,908)

(D) For tanks and storage vessels designed for pressure over 1 p.s.i.g., the total rate of venting shall
be determined in accordance with Table F-10, except that when the exposed wetted area of the surface is
greater than 2,800 square feet (257.6 m?), the total rate of venting shall be calculated by the following

formula:

CFH = 1,107A%%
Where:

CFH = Venting requirement, in cubic feet (meters) of free air per hour.

A = Exposed wetted surface, in square feet (m?).

NOTE: The foregoing formula is based on Q = 21,000A%%,

(E) The total emergency relief venting capacity for any specific stable liquid may be determined by
the following formula:

V=1337<L' M

V = Cubic feet (meters) of free air per hour from Table F-10.

L = Latent heat of vaporization of specific liquid in B.t.u. per pound.
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M = Molecular weight of specific liquids.

(F) The required airflow rate of paragraph (i)(2)(v) (C) or (E) of this section may be multiplied by
the appropriate factor listed in the following schedule when protection is provided as indicated. Only one
factor may be used for any one tank.

0.5 for drainage in accordance with paragraph (i)(2)(vii)(B) of this section for tanks over 200 square feet
(18.4 m?) of wetted area.

0.3 for approved water spray.
0.3 for approved insulation.
0.15 for approved water spray with approved insulation.

(G) The outlet of all vents and vent drains on tanks equipped with emergency venting to permit
pressures exceeding 2.5 p.s.i.g. shall be arranged to discharge in such a way as to prevent localized
overheating of any part of the tank, in the event vapors from such vents are ignited.

(H) Each commercial tank venting device shall have stamped on it the opening pressure, the
pressure at which the valve reaches the full open position, and the flow capacity at the latter pressure,
expressed in cubic feet (meters) per hour of air at 60 °F. (15.55 °C) and at a pressure of 14.7 p.s.i.a.

() The flow capacity of tank venting devices 12 inches (30.48 cm) and smaller in nominal pipe size
shall be determined by actual test of each type and size of vent. These flow tests may be conducted by the
manufacturer if certified by a qualified impartial observer, or may be conducted by an outside agency.
The flow capacity of tank venting devices larger than 12 inches (30.48 cm) nominal pipe size, including
manhole covers with long bolts or equivalent, may be calculated provided that the opening pressure is
actually measured, the rating pressure and corresponding free orifice area are stated, the word
“calculated” appears on the nameplate, and the computation is based on a flow coefficient of 0.5 applied
to the rated orifice area.

(vi) Vent piping for aboveground tanks. (A) Vent piping shall be constructed in accordance with
paragraph (c) of this section.

(B) Where vent pipe outlets for tanks storing Category 1 or 2 flammable liquids, or Category 3
flammable liquids with a flashpoint below 100 °F (37.8 °C), are adjacent to buildings or public ways, they
shall be located so that the vapors are released at a safe point outside of buildings and not less than 12 feet
(3.658 m) above the adjacent ground level. In order to aid their dispersion, vapors shall be discharged
upward or horizontally away from closely adjacent walls. Vent outlets shall be located so that flammable
vapors will not be trapped by eaves or other obstructions and shall be at least 5 feet (1.52 m) from
building openings.

(C) When tank vent piping is manifolded, pipe sizes shall be such as to discharge, within the
pressure limitations of the system, the vapors they may be required to handle when manifolded tanks are
subject to the same fire exposure.

(vii) Drainage, dikes, and walls for aboveground tanks—(A) Drainage and diked areas. The area
surrounding a tank or a group of tanks shall be provided with drainage as in paragraph (i)(2)(vii)(B) of
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this section, or shall be diked as provided in (i)(2)(vii)(C) of this section, to prevent accidental discharge
of liquid from endangering adjoining property or reaching waterways.

(B) Drainage. Where protection of adjoining property or waterways is by means of a natural or
manmade drainage system, such systems shall comply with the following:

(1) [Reserved]

(2) The drainage system shall terminate in vacant land or other area or in an impounding basin
having a capacity not smaller than that of the largest tank served. This termination area and the route of
the drainage system shall be so located that, if the flammable liquids in the drainage system are ignited,
the fire will not seriously expose tanks or adjoining property.

(C) Diked areas. Where protection of adjoining property or waterways is accomplished by retaining
the liquid around the tank by means of a dike, the volume of the diked area shall comply with the
following requirements:

(1) Except as provided in paragraph (i)(2)(vii)(C)(2) of this section, the volumetric capacity of the
diked area shall not be less than the greatest amount of liquid that can be released from the largest tank
within the diked area, assuming a full tank. The capacity of the diked area enclosing more than one tank
shall be calculated by deducting the volume of the tanks other than the largest tank below the height of
the dike.

(2) For a tank or group of tanks with fixed roofs containing crude petroleum with boilover
characteristics, the volumetric capacity of the diked area shall be not less than the capacity of the largest
tank served by the enclosure, assuming a full tank. The capacity of the diked enclosure shall be calculated
by deducting the volume below the height of the dike of all tanks within the enclosure.

(3) Walls of the diked area shall be of earth, steel, concrete or solid masonry designed to be
liquidtight and to withstand a full hydrostatic head. Earthen walls 3 feet (0.912 m) or more in height shall
have a flat section at the top not less than 2 feet (0.608 m) wide. The slope of an earthen wall shall be
consistent with the angle of repose of the material of which the wall is constructed.

(4) The walls of the diked area shall be restricted to an average height of 6 feet (1.824 m) above
interior grade.

(5) [Reserved]

(6) No loose combustible material, empty or full drum or barrel, shall be permitted within the diked
area.

(viii) Tank openings other than vents for aboveground tanks.
(A)-(C) [Reserved]
(D) Openings for gaging shall be provided with a vaportight cap or cover.

(E) For Category 2 flammable liquids or Category 3 flammable liquids with a flashpoint below 100
°F (37.8 °C), other than crude oils, gasolines, and asphalts, the fill pipe shall be so designed and installed
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as to minimize the possibility of generating static electricity. A fill pipe entering the top of a tank shall
terminate within 6 inches (15.24 cm) of the bottom of the tank and shall be installed to avoid excessive
vibration.

(F) Filling and emptying connections which are made and broken shall be located outside of
buildings at a location free from any source of ignition and not less than 5 feet (1.52 m) away from any
building opening. Such connection shall be closed and liquidtight when not in use. The connection shall
be properly identified.

(3) Installation of underground tanks—(i) Location. Evacuation for underground storage tanks shall
be made with due care to avoid undermining of foundations of existing structures. Underground tanks or
tanks under buildings shall be so located with respect to existing building foundations and supports that
the loads carried by the latter cannot be transmitted to the tank. The distance from any part of a tank
storing Category 1 or 2 flammable liquids, or Category 3 flammable liquids with a flashpoint below 100
°F (37.8 °C), to the nearest wall of any basement or pit shall be not less than 1 foot (0.304 m), and to any
property line that may be built upon, not less than 3 feet (0.912 m). The distance from any part of a tank
storing Category 3 flammable liquids with a flashpoint at or above 100 °F (37.8 °C) or Category 4
flammable liquids to the nearest wall of any basement, pit or property line shall be not less than 1 foot
(0.304 m).

(ii) Depth and cover. Underground tanks shall be set on firm foundations and surrounded with at
least 6 inches (15.24 cm) of noncorrosive, inert materials such as clean sand, earth, or gravel well tamped
in place. The tank shall be placed in the hole with care since dropping or rolling the tank into the hole can
break a weld, puncture or damage the tank, or scrape off the protective coating of coated tanks. Tanks
shall be covered with a minimum of 2 feet (0.608 m) of earth, or shall be covered with not less than 1 foot
(0.304 m) of earth, on top of which shall be placed a slab of reinforced concrete not less than 4 inches
(10.16 cm) thick. When underground tanks are, or are likely to be, subject to traffic, they shall be
protected against damage from vehicles passing over them by at least 3 feet (0.912 m) of earth cover, or
18 inches (45.72 cm) of well-tamped earth, plus 6 inches (15.24 cm) of reinforced concrete or 8 inches
(20.32 cm) of asphaltic concrete. When asphaltic or reinforced concrete paving is used as part of the
protection, it shall extend at least 1 foot (0.304 m) horizontally beyond the outline of the tank in all
directions.

(iii) Corrosion protection. Corrosion protection for the tank and its piping shall be provided by one
or more of the following methods:

(A) Use of protective coatings or wrappings;
(B) Cathodic protection; or,
(C) Corrosion resistant materials of construction.

(iv) Vents. (A) Location and arrangement of vents for Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100 °F (37.8 °C). Vent pipes from tanks storing
Category 1 or 2 flammable liquids, or Category 3 flammable liquids with a flashpoint below 100 °F (37.8
°C), shall be so located that the discharge point is outside of buildings, higher than the fill pipe opening,
and not less than 12 feet (3.658 m) above the adjacent ground level. Vent pipes shall discharge only
upward in order to disperse vapors. Vent pipes 2 inches (5.08 cm) or less in nominal inside diameter shall
not be obstructed by devices that will cause excessive back pressure. Vent pipe outlets shall be so located
that flammable vapors will not enter building openings, or be trapped under eaves or other obstructions. If
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the vent pipe is less than 10 feet (3.04 m) in length, or greater than 2 inches (5.08 cm) in nominal inside
diameter, the outlet shall be provided with a vacuum and pressure relief device or there shall be an
approved flame arrester located in the vent line at the outlet or within the approved distance from the
outlet.

(B) Size of vents. Each tank shall be vented through piping adequate in size to prevent blow-back of
vapor or liquid at the fill opening while the tank is being filled. Vent pipes shall be not less than 17, inch
(3.175 cm) nominal inside diameter.

TABLE F-11—VENT LINE DIAMETERS

Pipe length®
Maximum flow GPM (L) 50 feet (15.2 m) 100 feet (30.4 m) 200 feet (60.8 m)

Inches (cm) Inches (cm) Inches (cm)
100 (378.5) 1% (3.175) 1% (3.175) 1% (3.175)
200 (757) 1% (3.175) 1% (3.175) 1% (3.175)
300 (1,135.5) 1% (3.175) 1% (3.175) 1%, (3.81)
400 (1,514) 1%, (3.175) 1%, (3.81) 2 (5.08)
500 (1,892.5) 1%, (3.81) 1%, (3.81) 2 (5.08)
600 (2,271) 1%, (3.81) 2 (5.08) 2 (5.08)
700 (2,649.5) 2 (5.08) 2 (5.08) 2 (5.08)
800 (3,028) 2 (5.08) 2 (5.08) 3(7.62)
900 (3,406.5) 2 (5.08) 2 (5.08) 3(7.62)
1,000 (3,785) 2 (5.08) 2 (5.08) 3(7.62)

Vent lines of 50 ft. (15.2 m), 100 ft. (30.4 m), and 200 ft. (60.8 m) of pipe plus 7 ells.

(C) Location and arrangement of vents for Category 3 flammable liquids with a flashpoint at or
above 100 °F (37.8 °C) or Category 4 flammable liquids. Vent pipes from tanks storing Category 3
flammable liquids with a flashpoint at or above 100 °F (37.8 °C) or Category 4 flammable liquids shall
terminate outside of the building and higher than the fill pipe opening. Vent outlets shall be above normal
snow level. They may be fitted with return bends, coarse screens or other devices to minimize ingress of
foreign material.

(D) Vent piping shall be constructed in accordance with paragraph (3)(iv)(C) of this section. Vent
pipes shall be so laid as to drain toward the tank without sags or traps in which liquid can collect. They
shall be located so that they will not be subjected to physical damage. The tank end of the vent pipe shall
enter the tank through the top.

(E) When tank vent piping is manifolded, pipe sizes shall be such as to discharge, within the

pressure limitations of the system, the vapors they may be required to handle when manifolded tanks are
filled simultaneously.
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(v) Tank openings other than vents. (A) Connections for all tank openings shall be vapor or liquid
tight.

(B) Openings for manual gaging, if independent of the fill pipe, shall be provided with a liquid-tight
cap or cover. If inside a building, each such opening shall be protected against liquid overflow and
possible vapor release by means of a spring loaded check valve or other approved device.

(C) Fill and discharge lines shall enter tanks only through the top. Fill lines shall be sloped toward
the tank.

(D) For Category 2 flammable liquids, or Category 3 flammable liquids with a flashpoint below 100
°F (37.8 °C), other than crude oils, gasolines, and asphalts, the fill pipe shall be so designed and installed
as to minimize the possibility of generating static electricity by terminating within 6 inches (15.24 cm) of
the bottom of the tank.

(E) Filling and emptying connections which are made and broken shall be located outside of
buildings at a location free from any source of ignition and not less than 5 feet (1.52 m) away from any
building opening. Such connection shall be closed and liquidtight when not in use. The connection shall
be properly identified.

(4) Installation of tanks inside of buildings—(i) Location. Tanks shall not be permitted inside of
buildings except as provided in paragraphs (e), (9), (h), or (i) of this section.

(ii) Vents. Vents for tanks inside of buildings shall be as provided in paragraphs (i)(2) (iv), (v),
(vi)(B), and (3)(iv) of this section, except that emergency venting by the use of weak roof seams on tanks
shall not be permitted. Vents shall discharge vapors outside the buildings.

(iii) Vent piping. Vent piping shall be constructed in accordance with paragraph (c) of this section.

(iv) Tank openings other than vents. (A) Connections for all tank openings shall be vapor or
liquidtight. Vents are covered in paragraph (i)(4)(ii) of this section.

(B) Each connection to a tank inside of buildings through which liquid can normally flow shall be
provided with an internal or an external valve located as close as practical to the shell of the tank. Such
valves, when external, and their connections to the tank shall be of steel except when the chemical
characteristics of the liquid stored are incompatible with steel. When materials other than steel are
necessary, they shall be suitable for the pressures, structural stresses, and temperatures involved,
including fire exposures.

(C) Flammable liquid tanks located inside of buildings, except in one-story buildings designed and
protected for flammable liquid storage, shall be provided with an automatic-closing heat-actuated valve
on each withdrawal connection below the liquid level, except for connections used for emergency
disposal, to prevent continued flow in the event of fire in the vicinity of the tank. This function may be
incorporated in the valve required in paragraph (i)(4)(iv)(B) of this section, and if a separate valve, shall
be located adjacent to the valve required in paragraph (i)(4)(iv)(B) of this section.

(D) Openings for manual gaging, if independent of the fill pipe (see paragraph (i)(4)(iv)(F) of this
section), shall be provided with a vaportight cap or cover. Each such opening shall be protected against
liquid overflow and possible vapor release by means of a spring loaded check valve or other approved
device.
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(E) For Category 2 flammable liquids, or Category 3 flammable liquids with a flashpoint below 100
°F (37.8 °C), other than crude oils, gasolines, and asphalts, the fill pipe shall be so designed and installed
as to minimize the possibility of generating static electricity by terminating within 6 inches (15.24 cm) of
the bottom of the tank.

(F) The fill pipe inside of the tank shall be installed to avoid excessive vibration of the pipe.

(G) The inlet of the fill pipe shall be located outside of buildings at a location free from any source
of ignition and not less than 5 feet (1.52 m) away from any building opening. The inlet of the fill pipe
shall be closed and liquidtight when not in use. The fill connection shall be properly identified.

(H) Tanks inside buildings shall be equipped with a device, or other means shall be provided, to
prevent overflow into the building.

(5) Supports, foundations, and anchorage for all tank locations—(i) General. Tank supports shall be
installed on firm foundations. Tank supports shall be of concrete, masonry, or protected steel. Single
wood timber supports (not cribbing) laid horizontally may be used for outside aboveground tanks if not
more than 12 inches (30.48 cm) high at their lowest point.

(i) Fire resistance. Steel supports or exposed piling shall be protected by materials having a fire
resistance rating of not less than 2 hours, except that steel saddles need not be protected if less than 12
inches (30.48 cm) high at their lowest point. Water spray protection or its equivalent may be used in lieu
of fire-resistive materials to protect supports.

(iii) Spheres. The design of the supporting structure for tanks such as spheres shall receive special
engineering consideration.

(iv) Load distribution. Every tank shall be so supported as to prevent the excessive concentration of
loads on the supporting portion of the shell.

(v) Foundations. Tanks shall rest on the ground or on foundations made of concrete, masonry,
piling, or steel. Tank foundations shall be designed to minimize the possibility of uneven settling of the
tank and to minimize corrosion in any part of the tank resting on the foundation.

(vi) Flood areas. Where a tank is located in an area that may be subjected to flooding, the applicable
precautions outlined in this subdivision shall be observed.

(A) No aboveground vertical storage tank containing a flammable liquid shall be located so that the
allowable liquid level within the tank is below the established maximum flood stage, unless the tank is
provided with a guiding structure such as described in paragraphs (i)(5)(vi) (M), (N), and (O) of this
section.

(B) Independent water supply facilities shall be provided at locations where there is no ample and
dependable public water supply available for loading partially empty tanks with water.

(C) In addition to the preceding requirements, each tank so located that more than 70 percent, but
less than 100 percent, of its allowable liquid storage capacity will be submerged at the established
maximum flood stage, shall be safeguarded by one of the following methods: Tank shall be raised, or its
height shall be increased, until its top extends above the maximum flood stage a distance equivalent to 30
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percent or more of its allowable liquid storage capacity: Provided, however, That the submerged part of
the tank shall not exceed two and one-half times the diameter. Or, as an alternative to the foregoing,
adequate noncombustible structural guides, designed to permit the tank to float vertically without loss of
product, shall be provided.

(D) Each horizontal tank so located that more than 70 percent of its storage capacity will be
submerged at the established flood stage, shall be anchored, attached to a foundation of concrete or of
steel and concrete, of sufficient weight to provide adequate load for the tank when filled with flammable
liquid and submerged by flood waters to the established flood stage, or adequately secured by other
means.

(E) [Reserved]

(F) At locations where there is no ample and dependable water supply, or where filling of
underground tanks with liquids is impracticable because of the character of their contents, their use, or for
other reasons, each tank shall be safeguarded against movement when empty and submerged by high
ground water or flood waters by anchoring, weighting with concrete or other approved solid loading
material, or securing by other means. Each such tank shall be so constructed and installed that it will
safely resist external pressures due to high ground water or flood waters.

(G) At locations where there is an ample and dependable water supply available, underground tanks
containing flammable liquids, so installed that more than 70 percent of their storage capacity will be
submerged at the maximum flood stage, shall be so anchored, weighted, or secured by other means, as to
prevent movement of such tanks when filled with flammable liquids, and submerged by flood waters to
the established flood stage.

(H) Pipe connections below the allowable liquid level in a tank shall be provided with valves or
cocks located as closely as practicable to the tank shell. Such valves and their connections to tanks shall
be of steel or other material suitable for use with the liquid being stored. Cast iron shall not be permitted.

(I) At locations where an independent water supply is required, it shall be entirely independent of
public power and water supply. Independent source of water shall be available when flood waters reach a
level not less than 10 feet (3.04 m) below the bottom of the lowest tank on a property.

(J) The self-contained power and pumping unit shall be so located or so designed that pumping into
tanks may be carried on continuously throughout the rise in flood waters from a level 10 feet (3.04 m)
below the lowest tank to the level of the potential flood stage.

(K) Capacity of the pumping unit shall be such that the rate of rise of water in all tanks shall be
equivalent to the established potential average rate of rise of flood waters at any stage.

(L) Each independent pumping unit shall be tested periodically to insure that it is in satisfactory
operating condition.

(M) Structural guides for holding floating tanks above their foundations shall be so designed that
there will be no resistance to the free rise of a tank, and shall be constructed of noncombustible material.

(N) The strength of the structure shall be adequate to resist lateral movement of a tank subject to a
horizontal force in any direction equivalent to not less than 25 pounds per square foot (1.05 kg m?) acting
on the projected vertical cross-sectional area of the tank.
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(O) Where tanks are situated on exposed points or bends in a shoreline where swift currents in flood
waters will be present, the structures shall be designed to withstand a unit force of not less than 50 pounds
per square foot (2.1 kg m?).

(P) The filling of a tank to be protected by water loading shall be started as soon as flood waters
reach a dangerous flood stage. The rate of filling shall be at least equal to the rate of rise of the
floodwaters (or the established average potential rate of rise).

(Q) Sufficient fuel to operate the water pumps shall be available at all times to insure adequate
power to fill all tankage with water.

(R) All valves on connecting pipelines shall be closed and locked in closed position when water
loading has been completed.

(S) Where structural guides are provided for the protection of floating tanks, all rigid connections
between tanks and pipelines shall be disconnected and blanked off or blinded before the floodwaters
reach the bottom of the tank, unless control valves and their connections to the tank are of a type designed
to prevent breakage between the valve and the tank shell.

(T) All valves attached to tanks other than those used in connection with water loading operations
shall be closed and locked.

(V) If a tank is equipped with a swing line, the swing pipe shall be raised to and secured at its
highest position.

(V) Inspections. The Assistant Secretary or his designated representative shall make periodic
inspections of all plants where the storage of flammable liquids is such as to require compliance with the
foregoing requirements, in order to assure the following:

(1) That all flammable liquid storage tanks are in compliance with these requirements and so
maintained.

(2) That detailed printed instructions of what to do in flood emergencies are properly posted.

(3) That station operators and other employees depended upon to carry out such instructions are
thoroughly informed as to the location and operation of such valves and other equipment necessary to
effect these requirements.

(vii) Earthquake areas. In areas subject to earthquakes, the tank supports and connections shall be
designed to resist damage as a result of such shocks.

(6) Sources of ignition. In locations where flammable vapors may be present, precautions shall be
taken to prevent ignition by eliminating or controlling sources of ignition. Sources of ignition may
include open flames, lightning, smoking, cutting and welding, hot surfaces, frictional heat, sparks (static,
electrical, and mechanical), spontaneous ignition, chemical and physical-chemical reactions, and radiant
heat.

(7) Testing—(i) General. All tanks, whether shop built or field erected, shall be strength tested
before they are placed in service in accordance with the applicable paragraphs of the code under which
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they were built. The American Society of Mechanical Engineers (ASME) code stamp, American
Petroleum Institute (API) monogram, or the label of the Underwriters' Laboratories, Inc., on a tank shall
be evidence of compliance with this strength test. Tanks not marked in accordance with the above codes
shall be strength tested before they are placed in service in accordance with good engineering principles
and reference shall be made to the sections on testing in the codes listed in paragraphs (i)(1) (iii)(A),
(iv)(B), or (v)(B) of this section.

(i) Strength. When the vertical length of the fill and vent pipes is such that when filled with liquid
the static head imposed upon the bottom of the tank exceeds 10 pounds per square inch (68.94 kPa), the
tank and related piping shall be tested hydrostatically to a pressure equal to the static head thus imposed.

(iii) Tightness. In addition to the strength test called for in paragraphs (i)(7) (i) and (ii) of this
section, all tanks and connections shall be tested for tightness. Except for underground tanks, this
tightness test shall be made at operating pressure with air, inert gas, or water prior to placing the tank in
service. In the case of field-erected tanks the strength test may be considered to be the test for tank
tightness. Underground tanks and piping, before being covered, enclosed, or placed in use, shall be tested
for tightness hydrostatically, or with air pressure at not less than 3 pounds per square inch (20.68 kPa) and
not more than 5 pounds per square inch (34.47 kPa).

(iv) Repairs. All leaks or deformations shall be corrected in an acceptable manner before the tank is
placed in service. Mechanical caulking is not permitted for correcting leaks in welded tanks except
pinhole leaks in the roof.

(v) Derated operations. Tanks to be operated at pressures below their design pressure may be tested
by the applicable provisions of paragraphs (i)(7) (i) or (ii) of this section, based upon the pressure
developed under full emergency venting of the tank.

(j) Piping, valves, and fittings—(1) General—(i) Design. The design (including selection of
materials) fabrication, assembly, test, and inspection of piping systems containing flammable liquids shall
be suitable for the expected working pressures and structural stresses. Conformity with the applicable
provisions of Pressure Piping, ANSI B31 series and the provisions of this paragraph, shall be considered
prima facie evidence of compliance with the foregoing provisions.

(ii) Exceptions. This paragraph does not apply to any of the following:

(A) Tubing or casing on any oil or gas wells and any piping connected directly thereto.

(B) Motor vehicle, aircraft, boat, or portable or stationary engines.

(C) Piping within the scope of any applicable boiler and pressures vessel code.

(iii) Definitions. As used in this paragraph, piping systems consist of pipe, tubing, flanges, bolting,
gaskets, valves, fittings, the pressure containing parts of other components such as expansion joints and
strainers, and devices which serve such purposes as mixing, separating, snubbing, distributing, metering,
or controlling flow.

(2) Materials for piping, valves, and fittings—(i) Required materials. Materials for piping, valves, or

fittings shall be steel, nodular iron, or malleable iron, except as provided in paragraphs (j)(2) (ii), (iii) and
(iv) of this section.
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(i) Exceptions. Materials other than steel, nodular iron, or malleable iron may be used underground,
or if required by the properties of the flammable liquid handled. Material other than steel, nodular iron, or
malleable iron shall be designed to specifications embodying principles recognized as good engineering
practices for the material used.

(iii) Linings. Piping, valves, and fittings may have combustible or noncombustible linings.

(iv) Low-melting materials. When low-melting point materials such as aluminum and brass or
materials that soften on fire exposure such as plastics, or non-ductile materials such as cast iron, are
necessary, special consideration shall be given to their behavior on fire exposure. If such materials are
used in above ground piping systems or inside buildings, they shall be suitably protected against fire
exposure or so located that any spill resulting from the failure of these materials could not unduly expose
persons, important buildings or structures or can be readily controlled by remote valves.

(3) Pipe joints. Joints shall be made liquid tight. Welded or screwed joints or approved connectors
shall be used. Threaded joints and connections shall be made up tight with a suitable lubricant or piping
compound. Pipe joints dependent upon the friction characteristics of combustible materials for
mechanical continuity of piping shall not be used inside buildings. They may be used outside of buildings
above or below ground. If used above ground, the piping shall either be secured to prevent disengagement
at the fitting or the piping system shall be so designed that any spill resulting from such disengagement
could not unduly expose persons, important buildings or structures, and could be readily controlled by
remote valves.

(4) Supports. Piping systems shall be substantially supported and protected against physical damage
and excessive stresses arising from settlement, vibration, expansion, or contraction.

(5) Protection against corrosion. All piping for flammable liquids, both aboveground and
underground, where subject to external corrosion, shall be painted or otherwise protected.

(6) Valves. Piping systems shall contain a sufficient number of valves to operate the system properly
and to protect the plant. Piping systems in connection with pumps shall contain a sufficient number of
valves to control properly the flow of liquid in normal operation and in the event of physical damage.
Each connection to pipelines, by which equipments such as tankcars or tank vehicles discharge liquids by
means of pumps into storage tanks, shall be provided with a check valve for automatic protection against
backflow if the piping arrangement is such that backflow from the system is possible.

(7) Testing. All piping before being covered, enclosed, or placed in use shall be hydrostatically
tested to 150 percent of the maximum anticipated pressure of the system, or pneumatically tested to 110
percent of the maximum anticipated pressure of the system, but not less than 5 pounds per square inch
gage at the highest point of the system. This test shall be maintained for a sufficient time to complete
visual inspection of all joints and connections, but for at least 10 minutes.

(K) Marine service stations—(1) Dispensing. (i) The dispensing area shall be located away from
other structures so as to provide room for safe ingress and egress of craft to be fueled. Dispensing units
shall in all cases be at least 20 feet (6.08 m) from any activity involving fixed sources of ignition.

(ii) Dispensing shall be by approved dispensing units with or without integral pumps and may be
located on open piers, wharves, or floating docks or on shore or on piers of the solid fill type.

(iii) Dispensing nozzles shall be automatic-closing without a hold-open latch.
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(2) Tanks and pumps. (i) Tanks, and pumps not integral with the dispensing unit, shall be on shore
or on a pier of the solid fill type, except as provided in paragraphs (k)(2) (ii) and (iii) of this section.

(if) Where shore location would require excessively long supply lines to dispensers, tanks may be
installed on a pier provided that applicable portions of paragraph (b) of this section relative to spacing,
diking, and piping are complied with and the quantity so stored does not exceed 1,100 gallons (4,163.5 L)
aggregate capacity.

(iii) Shore tanks supplying marine service stations may be located above ground, where rock ledges
or high water table make underground tanks impractical.

(iv) Where tanks are at an elevation which would produce gravity head on the dispensing unit, the
tank outlet shall be equipped with a pressure control valve positioned adjacent to and outside the tank
block valve specified in §1926.152(c)(8) of this section, so adjusted that liquid cannot flow by gravity
from the tank in case of piping or hose failure.

(3) Piping. (i) Piping between shore tanks and dispensing units shall be as described in paragraph
(K)(2)(iii) of this section, except that, where dispensing is from a floating structure, suitable lengths of oil-
resistant flexible hose may be employed between the shore piping and the piping on the floating structure
as made necessary by change in water level or shoreline.
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TABLE F-19 -

ELECTRICAL EQUIPMENT HAZARDOUS AREAS

- SERVICE STATIONS

Location

Class I
Group D

Extent of classified area

Underground tank:
Fill opening

Vent - Discharging upward...

Dispenser:

Indoor:
With mechanical ventilation.

With gravity ventilation....

Remote pump - Outdoor.......

|
|
| division
|
|

| 1
I
I

Any pit, box or space below
grade level, any part of
which is within the Division
1l or 2 classified area.

Up to 18 inches (45.72 cm)
above grade level within a
horizontal radius of 10 feet
(32.04 m) from a loose fill
connection and within a
horizontal radius of 5 feet
(1.52 m) from a tight fill
connection.

Within 3 feet (0.912 m) of
open end of vent, extending
in all directions.

Area between 3 feet (0.912 m)
and 5 feet (1.52 m) of open
end of vent, extending in
all directions.

Any pit, box or space below
grade level, any part of
which is within the Division
1 or 2 classified area.

The area 4 feet (1.216 m)
vertically above base within
the enclosure and 18 inches
(45.72 cm) horizontally in
all directions.

Up to 18 inches (45.72 cm)
above grade level within 20
feet (6.08 m) horizontally
of any edge of enclosure.

Up to 18 inches (45.72 cm)
above grade level within
20 feet (6.08 m) horizontally
of any edge of enclosure.

Up to 18 inches (45.72 cm)

above grade or floor level
within 25 feet (7.6 m)
horizontally of any edge
of enclosure.

Any pit, box or space below
grade level if any part is
within a horizontal distance
of 10 feet (3.04 m) from any

edge of pump.

Within 3 feet (0.912 m) of
any edge of pump, extending
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| in all directions. Also up
| to 18 inches (45.72 cm)
above grade level within 10
feet (3.04 m) horizontally
from any edge of pump.
Remote pump - Indoor........ | 1 Entire area within any pit.
[ 2 Within 5 feet (1.52 m) of

| any edge of pump, extending

[ in all directions. Also up

| to 3 feet (3.04 m) above

| floor or grade level within

| | 25 feet (6.08 m) horizontally
| from any edge of pump.

| 1 Entire area within any pit.

| 2 Area up to 18 inches

| (45.72 cm) above floor or

[ | grade level within entire
|

|

|

|

|

|

|

|

|

|

|

Lubrication or service room.

lubrication room.

2 Within 3 feet (0.912 m) of
any fill or dispensing
point, extending in all
directions.

Dispenser for Category 1 or
2 flammable liquids, or
Category 3 flammable
liquids with a flashpoint
below 100 ° F (37.8 ° Q)

Special enclosure inside 1 | Entire enclosure.
building per
1910.106(£f) (1) (ii).

Sales, storage and

FEHE TOOMB G« e wmpevins ae aveoese

(1) If there is any opening to
these rooms within the
extent of a Division 1

area, the entire room shall
be classified as Division 1.

(1) Ordinary.

A i ES e ES

(ii) A readily accessible valve to shut off the supply from shore shall be provided in each pipeline at
or near the approach to the pier and at the shore end of each pipeline adjacent to the point where flexible
hose is attached.

(iii) Piping shall be located so as to be protected from physical damage.

(iv) Piping handling Category 1 or 2 flammable liquids, or Category 3 flammable liquids with a
flashpoint below 100 °F (37.8 °C), shall be grounded to control stray currents.

(4) Definition; as used in this section: Marine service station shall mean that portion of a property
where flammable liquids used as fuels are stored and dispensed from fixed equipment on shore, piers,
wharves, or floating docks into the fuel tanks of self-propelled craft, and shall include all facilities used in
connection therewith.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 51 FR 25318, July 11, 1986; 58 FR
35162, June 30, 1993; 63 FR 33469, June 18, 1998; 77 FR 17891, Mar. 26, 2012]
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Subpart H—Materials Handling, Storage, Use, and Disposal

AUTHORITY: 40 U.S.C. 3701; 29 U.S.C. 653, 655, 657; and Secretary of Labor's Order No. 12-71 (36 FR
8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), 1-90 (55 FR 9033), 4-2010 (75 FR 55355), or 1-2012
(77 FR 3912), as applicable. Section 1926.250 also issued under 29 CFR part 1911.

81926.250 General requirements for storage.

() General. (1) All materials stored in tiers shall be stacked, racked, blocked, interlocked, or
otherwise secured to prevent sliding, falling or collapse.

(2) Maximum safe load limits of floors within buildings and structures, in pounds per square foot,
shall be conspicuously posted in all storage areas, except for floor or slab on grade. Maximum safe loads
shall not be exceeded.

(3) Aisles and passageways shall be kept clear to provide for the free and safe movement of material
handling equipment or employees. Such areas shall be kept in good repair.

(4) When a difference in road or working levels exist, means such as ramps, blocking, or grading
shall be used to ensure the safe movement of vehicles between the two levels.

(b) Material storage. (1) Material stored inside buildings under construction shall not be placed
within 6 feet of any hoistway or inside floor openings, nor within 10 feet of an exterior wall which does
not extend above the top of the material stored.

(2) Each employee required to work on stored material in silos, hoppers, tanks, and similar storage
areas shall be equipped with personal fall arrest equipment meeting the requirements of subpart M of this
part.

(3) Noncompatible materials shall be segregated in storage.

(4) Bagged materials shall be stacked by stepping back the layers and cross-keying the bags at least
every 10 bags high.

(5) Materials shall not be stored on scaffolds or runways in excess of supplies needed for immediate
operations.

(6) Brick stacks shall not be more than 7 feet in height. When a loose brick stack reaches a height of
4 feet, it shall be tapered back 2 inches in every foot of height above the 4-foot level.

(7) When masonry blocks are stacked higher than 6 feet, the stack shall be tapered back one-half
block per tier above the 6-foot level.

(8) Lumber:
(i) Used lumber shall have all nails withdrawn before stacking.

(ii) Lumber shall be stacked on level and solidly supported sills.
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(iii) Lumber shall be so stacked as to be stable and self-supporting.

(iv) Lumber piles shall not exceed 20 feet in height provided that lumber to be handled manually
shall not be stacked more than 16 feet high.

(9) Structural steel, poles, pipe, bar stock, and other cylindrical materials, unless racked, shall be
stacked and blocked so as to prevent spreading or tilting.

(c) Housekeeping. Storage areas shall be kept free from accumulation of materials that constitute
hazards from tripping, fire, explosion, or pest harborage. Vegetation control will be exercised when
necessary.

(d) Dockboards (bridge plates). (1) Portable and powered dockboards shall be strong enough to
carry the load imposed on them.

(2) Portable dockboards shall be secured in position, either by being anchored or equipped with
devices which will prevent their slipping.

(3) Handholds, or other effective means, shall be provided on portable dockboards to permit safe
handling.

(4) Positive protection shall be provided to prevent railroad cars from being moved while
dockboards or bridge plates are in position.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 49 FR 18295, Apr. 30, 1984; 54
FR 24334, June 7, 1989; 58 FR 35173, June 30, 1993; 59 FR 40729, Aug. 9, 1994; 61 FR 5510, Feb. 13,
1996]
81926.251 Rigging equipment for material handling.

(a) General. (1) Rigging equipment for material handling shall be inspected prior to use on each
shift and as necessary during its use to ensure that it is safe. Defective rigging equipment shall be
removed from service.

(2) Employers must ensure that rigging equipment:

(i) Has permanently affixed and legible identification markings as prescribed by the manufacturer
that indicate the recommended safe working load,;

(ii) Not be loaded in excess of its recommended safe working load as prescribed on the
identification markings by the manufacturer; and

(iii) Not be used without affixed, legible identification markings, required by paragraph (a)(2)(i) of
this section.

(3) Rigging equipment, when not in use, shall be removed from the immediate work area so as not
to present a hazard to employees.
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(4) Special custom design grabs, hooks, clamps, or other lifting accessories, for such units as
modular panels, prefabricated structures and similar materials, shall be marked to indicate the safe
working loads and shall be proof-tested prior to use to 125 percent of their rated load.

(5) Scope. This section applies to slings used in conjunction with other material handling equipment
for the movement of material by hoisting, in employments covered by this part. The types of slings
covered are those made from alloy steel chain, wire rope, metal mesh, natural or synthetic fiber rope
(conventional three strand construction), and synthetic web (nylon, polyester, and polypropylene).

(6) Inspections. Each day before being used, the sling and all fastenings and attachments shall be
inspected for damage or defects by a competent person designated by the employer. Additional
inspections shall be performed during sling use, where service conditions warrant. Damaged or defective
slings shall be immediately removed from service.

(b) Alloy steel chains. (1) Welded alloy steel chain slings shall have permanently affixed durable
identification stating size, grade, rated capacity, and sling manufacturer.

(2) Hooks, rings, oblong links, pear-shaped links, welded or mechanical coupling links, or other
attachments, when used with alloy steel chains, shall have a rated capacity at least equal to that of the
chain.

(3) Job or shop hooks and links, or makeshift fasteners, formed from bolts, rods, etc., or other such
attachments, shall not be used.

(4) Employers must not use alloy steel-chain slings with loads in excess of the rated capacities (i.e.,
working load limits) indicated on the sling by permanently affixed and legible identification markings
prescribed by the manufacturer.

(5) Whenever wear at any point of any chain link exceeds that shown in Table H-1, the assembly
shall be removed from service.

(6) Inspections. (i) In addition to the inspection required by other paragraphs of this section, a
thorough periodic inspection of alloy steel chain slings in use shall be made on a regular basis, to be
determined on the basis of (A) frequency of sling use; (B) severity of service conditions; (C) nature of
lifts being made; and (D) experience gained on the service life of slings used in similar circumstances.
Such inspections shall in no event be at intervals greater than once every 12 months.

(ii) The employer shall make and maintain a record of the most recent month in which each alloy
steel chain sling was thoroughly inspected, and shall make such record available for examination.

(c) Wire rope. (1) Employers must not use improved plow-steel wire rope and wire-rope slings with
loads in excess of the rated capacities (i.e., working load limits) indicated on the sling by permanently
affixed and legible identification markings prescribed by the manufacturer.

(2) Protruding ends of strands in splices on slings and bridles shall be covered or blunted.
(3) Wire rope shall not be secured by knots, except on haul back lines on scrapers.

(4) The following limitations shall apply to the use of wire rope:
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(i) An eye splice made in any wire rope shall have not less than three full tucks. However, this
requirement shall not operate to preclude the use of another form of splice or connection which can be
shown to be as efficient and which is not otherwise prohibited.

(ii) Except for eye splices in the ends of wires and for endless rope slings, each wire rope used in
hoisting or lowering, or in pulling loads, shall consist of one continuous piece without knot or splice.

(iii) Eyes in wire rope bridles, slings, or bull wires shall not be formed by wire rope clips or knots.

(iv) Wire rope shall not be used if, in any length of eight diameters, the total number of visible
broken wires exceeds 10 percent of the total number of wires, or if the rope shows other signs of
excessive wear, corrosion, or defect.

(5) When U-bolt wire rope clips are used to form eyes, Table H-2 shall be used to determine the
number and spacing of clips.

(i) When used for eye splices, the U-bolt shall be applied so that the “U” section is in contact with
the dead end of the rope.

(i1) [Reserved]

(6) Slings shall not be shortened with knots or bolts or other makeshift devices.
(7) Sling legs shall not be kinked.

(8) Slings used in a basket hitch shall have the loads balanced to prevent slippage.
(9) Slings shall be padded or protected from the sharp edges of their loads.

(10) Hands or fingers shall not be placed between the sling and its load while the sling is being
tightened around the load.

(11) Shock loading is prohibited.
(12) A sling shall not be pulled from under a load when the load is resting on the sling.

(13) Minimum sling lengths. (i) Cable laid and 6 x 19 and 6 x 37 slings shall have a minimum clear
length of wire rope 10 times the component rope diameter between splices, sleeves or end fittings.

(ii) Braided slings shall have a minimum clear length of wire rope 40 times the component rope
diameter between the loops or end fittings.

(iii) Cable laid grommets, strand laid grommets and endless slings shall have a minimum
circumferential length of 96 times their body diameter.

(14) Safe operating temperatures. Fiber core wire rope slings of all grades shall be permanently
removed from service if they are exposed to temperatures in excess of 200 °F (93.33 °C). When nonfiber
core wire rope slings of any grade are used at temperatures above 400 °F (204.44 °C) or below minus 60
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°F (15.55 °C), recommendations of the sling manufacturer regarding use at that temperature shall be
followed.

(15) End attachments. (i) Welding of end attachments, except covers to thimbles, shall be performed
prior to the assembly of the sling.

(i1) All welded end attachments shall not be used unless proof tested by the manufacturer or
equivalent entity at twice their rated capacity prior to initial use. The employer shall retain a certificate of
the proof test, and make it available for examination.

(16) Wire rope slings shall have permanently affixed, legible identification markings stating size,
rated capacity for the type(s) of hitch(es) used and the angle upon which it is based, and the number of
legs if more than one.

(d) Natural rope, and synthetic fiber. (1) Employers must not use natural- and synthetic-fiber rope
slings with loads in excess of the rated capacities (i.e., working load limits) indicated on the sling by
permanently affixed and legible identification markings prescribed by the manufacturer.

(2) All splices in rope slings provided by the employer shall be made in accordance with fiber rope
manufacturers recommendations.

(i) In manila rope, eye splices shall contain at least three full tucks, and short splices shall contain at
least six full tucks (three on each side of the centerline of the splice).

(ii) In layed synthetic fiber rope, eye splices shall contain at least four full tucks, and short splices
shall contain at least eight full tucks (four on each side of the centerline of the splice).

(iii) Strand end tails shall not be trimmed short (flush with the surface of the rope) immediately
adjacent to the full tucks. This precaution applies to both eye and short splices and all types of fiber rope.
For fiber ropes under 1-inch diameter, the tails shall project at least six rope diameters beyond the last full
tuck. For fiber ropes 1-inch diameter and larger, the tails shall project at least 6 inches beyond the last full
tuck. In applications where the projecting tails may be objectionable, the tails shall be tapered and spliced
into the body of the rope using at least two additional tucks (which will require a tail length of
approximately six rope diameters beyond the last full tuck).

(iv) For all eye splices, the eye shall be sufficiently large to provide an included angle of not greater
than 60° at the splice when the eye is placed over the load or support.

(v) Knots shall not be used in lieu of splices.

(3) Safe operating temperatures. Natural and synthetic fiber rope slings, except for wet frozen
slings, may be used in a temperature range from minus 20 °F (—28.88 °C) to plus 180 °F (82.2 °C)
without decreasing the working load limit. For operations outside this temperature range and for wet
frozen slings, the sling manufacturer's recommendations shall be followed.

(4) Splicing. Spliced fiber rope slings shall not be used unless they have been spliced in accordance

with the following minimum requirements and in accordance with any additional recommendations of the
manufacturer:
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(i) In manila rope, eye splices shall consist of at least three full tucks, and short splices shall consist
of at least six full tucks, three on each side of the splice center line.

(ii) In synthetic fiber rope, eye splices shall consist of at least four full tucks, and short splices shall
consist of at least eight full tucks, four on each side of the center line.

(iii) Strand end tails shall not be trimmed flush with the surface of the rope immediately adjacent to
the full tucks. This applies to all types of fiber rope and both eye and short splices. For fiber rope under 1
inch (2.54 cm) in diameter, the tail shall project at least six rope diameters beyond the last full tuck. For
fiber rope 1 inch (2.54 cm) in diameter and larger, the tail shall project at least 6 inches (15.24 cm)
beyond the last full tuck. Where a projecting tail interferes with the use of the sling, the tail shall be
tapered and spliced into the body of the rope using at least two additional tucks (which will require a tail
length of approximately six rope diameters beyond the last full tuck).

(iv) Fiber rope slings shall have a minimum clear length of rope between eye splices equal to 10
times the rope diameter.

(v) Knots shall not be used in lieu of splices.
(vi) Clamps not designed specifically for fiber ropes shall not be used for splicing.

(vii) For all eye splices, the eye shall be of such size to provide an included angle of not greater than
60 degrees at the splice when the eye is placed over the load or support.

(5) End attachments. Fiber rope slings shall not be used if end attachments in contact with the rope
have sharp edges or projections.

(6) Removal from service. Natural and synthetic fiber rope slings shall be immediately removed
from service if any of the following conditions are present:

(i) Abnormal wear.

(ii) Powdered fiber between strands.

(iii) Broken or cut fibers.

(iv) Variations in the size or roundness of strands.

(v) Discoloration or rotting.

(vi) Distortion of hardware in the sling.

(7) Employers must use natural- and synthetic-fiber rope slings that have permanently affixed and
legible identification markings that state the rated capacity for the type(s) of hitch(es) used and the angle
upon which it is based, type of fiber material, and the number of legs if more than one.

(e) Synthetic webbing (nylon, polyester, and polypropylene). (1) The employer shall have each

synthetic web sling marked or coded to show:

58



29 CFR 1926 (OSHA)

(i) Name or trademark of manufacturer.
(ii) Rated capacities for the type of hitch.
(iii) Type of material.

(2) Rated capacity shall not be exceeded.

(3) Webbing. Synthetic webbing shall be of uniform thickness and width and selvage edges shall not
be split from the webbing's width.

(4) Fittings. Fittings shall be:

(i) Of a minimum breaking strength equal to that of the sling; and

(ii) Free of all sharp edges that could in any way damage the webbing.

(5) Attachment of end fittings to webbing and formation of eyes. Stitching shall be the only method
used to attach end fittings to webbing and to form eyes. The thread shall be in an even pattern and contain

a sufficient number of stitches to develop the full breaking strength of the sling.

(6) Environmental conditions. When synthetic web slings are used, the following precautions shall
be taken:

(i) Nylon web slings shall not be used where fumes, vapors, sprays, mists or liquids of acids or
phenolics are present.

(ii) Polyester and polypropylene web slings shall not be used where fumes, vapors, sprays, mists or
liquids of caustics are present.

(iii) Web slings with aluminum fittings shall not be used where fumes, vapors, sprays, mists or
liquids of caustics are present.

(7) Safe operating temperatures. Synthetic web slings of polyester and nylon shall not be used at
temperatures in excess of 180 °F (82.2 °C). Polypropylene web slings shall not be used at temperatures in
excess of 200 °F (93.33 °C).

(8) Removal from service. Synthetic web slings shall be immediately removed from service if any of
the following conditions are present:

(i) Acid or caustic burns;

(i) Melting or charring of any part of the sling surface;
(iii) Snags, punctures, tears or cuts;

(iv) Broken or worn stitches; or

(v) Distortion of fittings.
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() Shackles and hooks. (1) Employers must not use shackles with loads in excess of the rated
capacities (i.e., working load limits) indicated on the shackle by permanently affixed and legible
identification markings prescribed by the manufacturer.

(2) The manufacturer's recommendations shall be followed in determining the safe working loads of
the various sizes and types of specific and identifiable hooks. All hooks for which no applicable
manufacturer's recommendations are available shall be tested to twice the intended safe working load

before they are initially put into use. The employer shall maintain a record of the dates and results of such

tests.
TABLE H-1—MAXIMUM ALLOWABLE WEAR AT ANY POINT OF LINK
Chain size (inches) Maximum allowable wear (inch)

1/4 3764
378 5/64
l/2 7/64
5/8 9/64
3/4 5/32
7/8 11/64
1 Y16
1% Yo
1%, Y,
13/8 9/32
11/2 5/16
1374 11/32
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TABLE H-2—NUMBER AND SPACING OF U-BOLT WIRE ROPE CLIPS

Number of clips

Improved plow steel, rope diameter (inches) | Drop forged | Other material | Minimum spacing (inches)
7, 3 4 3
% 3 4 3Y,
Y, 4 5 47
A 4 5 57,
1 5 6 6
1% 6 6 67,
1%, 6 7 7
1% 7 7 8%,
1% 7 8 9

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35173, June 30, 1993; 76
FR 33611, June 8, 2011; 77 FR 23118, Apr. 18, 2012]

61




29 CFR 1926 (OSHA)

Subpart L—Scaffolds

AUTHORITY: 40 U.S.C. 333; 29 U.S.C. 653, 655, 657; Secretary of Labor's Order Nos. 1-90 (55 FR
9033), 5-2007 (72 FR 31159), or 1-2012 (77 FR 3912); and 29 CFR part 1911.

SOURCE: 61 FR 46104, Aug. 30, 1996, unless otherwise noted.
81926.451 General requirements.
This section does not apply to aerial lifts, the criteria for which are set out exclusively in 81926.453.

(a) Capacity. (1) Except as provided in paragraphs (a)(2), (a)(3), (a)(4), (a)(5) and (g) of this section,
each scaffold and scaffold component shall be capable of supporting, without failure, its own weight and
at least 4 times the maximum intended load applied or transmitted to it.

(2) Direct connections to roofs and floors, and counterweights used to balance adjustable suspension
scaffolds, shall be capable of resisting at least 4 times the tipping moment imposed by the scaffold
operating at the rated load of the hoist, or 1.5 (minimum) times the tipping moment imposed by the
scaffold operating at the stall load of the hoist, whichever is greater.

(3) Each suspension rope, including connecting hardware, used on non-adjustable suspension
scaffolds shall be capable of supporting, without failure, at least 6 times the maximum intended load
applied or transmitted to that rope.

(4) Each suspension rope, including connecting hardware, used on adjustable suspension scaffolds
shall be capable of supporting, without failure, at least 6 times the maximum intended load applied or
transmitted to that rope with the scaffold operating at either the rated load of the hoist, or 2 (minimum)
times the stall load of the hoist, whichever is greater.

(5) The stall load of any scaffold hoist shall not exceed 3 times its rated load.

(6) Scaffolds shall be designed by a qualified person and shall be constructed and loaded in
accordance with that design. Non-mandatory appendix A to this subpart contains examples of criteria that
will enable an employer to comply with paragraph (2) of this section.

(b) Scaffold platform construction. (1) Each platform on all working levels of scaffolds shall be fully
planked or decked between the front uprights and the guardrail supports as follows:

(i) Each platform unit (e.g., scaffold plank, fabricated plank, fabricated deck, or fabricated platform)
shall be installed so that the space between adjacent units and the space between the platform and the
uprights is no more than 1 inch (2.5 cm) wide, except where the employer can demonstrate that a wider
space is necessary (for example, to fit around uprights when side brackets are used to extend the width of
the platform).

(i) Where the employer makes the demonstration provided for in paragraph (b)(1)(i) of this section,
the platform shall be planked or decked as fully as possible and the remaining open space between the
platform and the uprights shall not exceed 9% inches (24.1 cm).

Exception to paragraph (b)(1): The requirement in paragraph (b)(1) to provide full planking or
decking does not apply to platforms used solely as walkways or solely by employees performing scaffold
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erection or dismantling. In these situations, only the planking that the employer establishes is necessary to
provide safe working conditions is required.

(2) Except as provided in paragraphs (b)(2)(i) and (b)(2)(ii) of this section, each scaffold platform
and walkway shall be at least 18 inches (46 cm) wide.

(i) Each ladder jack scaffold, top plate bracket scaffold, roof bracket scaffold, and pump jack
scaffold shall be at least 12 inches (30 cm) wide. There is no minimum width requirement for boatswains'
chairs.

NOTE TO PARAGRAPH (B)(2)(1): Pursuant to an administrative stay effective November 29, 1996 and
published in the FEDERAL REGISTER on November 25, 1996, the requirement in paragraph (b)(2)(i) that
roof bracket scaffolds be at least 12 inches wide is stayed until November 25, 1997 or until rulemaking
regarding the minimum width of roof bracket scaffolds has been completed, whichever is later.

(if) Where scaffolds must be used in areas that the employer can demonstrate are so narrow that
platforms and walkways cannot be at least 18 inches (46 cm) wide, such platforms and walkways shall be
as wide as feasible, and employees on those platforms and walkways shall be protected from fall hazards
by the use of guardrails and/or personal fall arrest systems.

(3) Except as provided in paragraphs (b)(3) (i) and (ii) of this section, the front edge of all platforms
shall not be more than 14 inches (36 cm) from the face of the work, unless guardrail systems are erected
along the front edge and/or personal fall arrest systems are used in accordance with paragraph (g) of this
section to protect employees from falling.

(i) The maximum distance from the face for outrigger scaffolds shall be 3 inches (8 cm);

(i1) The maximum distance from the face for plastering and lathing operations shall be 18 inches (46
cm).

(4) Each end of a platform, unless cleated or otherwise restrained by hooks or equivalent means,
shall extend over the centerline of its support at least 6 inches (15 cm).

(5)(i) Each end of a platform 10 feet or less in length shall not extend over its support more than 12
inches (30 cm) unless the platform is designed and installed so that the cantilevered portion of the
platform is able to support employees and/or materials without tipping, or has guardrails which block
employee access to the cantilevered end.

(ii) Each platform greater than 10 feet in length shall not extend over its support more than 18 inches
(46 cm), unless it is designed and installed so that the cantilevered portion of the platform is able to
support employees without tipping, or has guardrails which block employee access to the cantilevered
end.

(6) On scaffolds where scaffold planks are abutted to create a long platform, each abutted end shall
rest on a separate support surface. This provision does not preclude the use of common support members,
such as “T” sections, to support abutting planks, or hook on platforms designed to rest on common
supports.
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(7) On scaffolds where platforms are overlapped to create a long platform, the overlap shall occur
only over supports, and shall not be less than 12 inches (30 cm) unless the platforms are nailed together or
otherwise restrained to prevent movement.

(8) At all points of a scaffold where the platform changes direction, such as turning a corner, any
platform that rests on a bearer at an angle other than a right angle shall be laid first, and platforms which
rest at right angles over the same bearer shall be laid second, on top of the first platform.

(9) Wood platforms shall not be covered with opaque finishes, except that platform edges may be
covered or marked for identification. Platforms may be coated periodically with wood preservatives, fire-
retardant finishes, and slip-resistant finishes; however, the coating may not obscure the top or bottom
wood surfaces.

(10) Scaffold components manufactured by different manufacturers shall not be intermixed unless
the components fit together without force and the scaffold's structural integrity is maintained by the user.
Scaffold components manufactured by different manufacturers shall not be modified in order to intermix
them unless a competent person determines the resulting scaffold is structurally sound.

(11) Scaffold components made of dissimilar metals shall not be used together unless a competent
person has determined that galvanic action will not reduce the strength of any component to a level below
that required by paragraph (a)(1) of this section.

(c) Criteria for supported scaffolds. (1) Supported scaffolds with a height to base width (including
outrigger supports, if used) ratio of more than four to one (4:1) shall be restrained from tipping by guying,
tying, bracing, or equivalent means, as follows:

(i) Guys, ties, and braces shall be installed at locations where horizontal members support both inner
and outer legs.

(i) Guys, ties, and braces shall be installed according to the scaffold manufacturer's
recommendations or at the closest horizontal member to the 4:1 height and be repeated vertically at
locations of horizontal members every 20 feet (6.1 m) or less thereafter for scaffolds 3 feet (0.91 m) wide
or less, and every 26 feet (7.9 m) or less thereafter for scaffolds greater than 3 feet (0.91 m) wide. The top
guy, tie or brace of completed scaffolds shall be placed no further than the 4:1 height from the top. Such
guys, ties and braces shall be installed at each end of the scaffold and at horizontal intervals not to exceed
30 feet (9.1 m) (measured from one end [not both] towards the other).

(iii) Ties, guys, braces, or outriggers shall be used to prevent the tipping of supported scaffolds in all
circumstances where an eccentric load, such as a cantilevered work platform, is applied or is transmitted
to the scaffold.

(2) Supported scaffold poles, legs, posts, frames, and uprights shall bear on base plates and mud sills
or other adequate firm foundation.

(i) Footings shall be level, sound, rigid, and capable of supporting the loaded scaffold without
settling or displacement.

(ii) Unstable objects shall not be used to support scaffolds or platform units.
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(iii) Unstable objects shall not be used as working platforms.

(iv) Front-end loaders and similar pieces of equipment shall not be used to support scaffold
platforms unless they have been specifically designed by the manufacturer for such use.

(v) Fork-lifts shall not be used to support scaffold platforms unless the entire platform is attached to
the fork and the fork-lift is not moved horizontally while the platform is occupied.

(3) Supported scaffold poles, legs, posts, frames, and uprights shall be plumb and braced to prevent
swaying and displacement.

(d) Criteria for suspension scaffolds. (1) All suspension scaffold support devices, such as outrigger
beams, cornice hooks, parapet clamps, and similar devices, shall rest on surfaces capable of supporting at
least 4 times the load imposed on them by the scaffold operating at the rated load of the hoist (or at least
1.5 times the load imposed on them by the scaffold at the stall capacity of the hoist, whichever is greater).

(2) Suspension scaffold outrigger beams, when used, shall be made of structural metal or equivalent
strength material, and shall be restrained to prevent movement.

(3) The inboard ends of suspension scaffold outrigger beams shall be stabilized by bolts or other
direct connections to the floor or roof deck, or they shall have their inboard ends stabilized by
counterweights, except masons' multi-point adjustable suspension scaffold outrigger beams shall not be
stabilized by counterweights.

(i) Before the scaffold is used, direct connections shall be evaluated by a competent person who
shall confirm, based on the evaluation, that the supporting surfaces are capable of supporting the loads to
be imposed. In addition, masons' multi-point adjustable suspension scaffold connections shall be designed
by an engineer experienced in such scaffold design.

(ii) Counterweights shall be made of non-flowable material. Sand, gravel and similar materials that
can be easily dislocated shall not be used as counterweights.

(iii) Only those items specifically designed as counterweights shall be used to counterweight
scaffold systems. Construction materials such as, but not limited to, masonry units and rolls of roofing
felt, shall not be used as counterweights.

(iv) Counterweights shall be secured by mechanical means to the outrigger beams to prevent
accidental displacement.

(v) Counterweights shall not be removed from an outrigger beam until the scaffold is disassembled.

(vi) Outrigger beams which are not stabilized by bolts or other direct connections to the floor or roof
deck shall be secured by tiebacks.

(vii) Tiebacks shall be equivalent in strength to the suspension ropes.

(viii) Outrigger beams shall be placed perpendicular to its bearing support (usually the face of the
building or structure). However, where the employer can demonstrate that it is not possible to place an
outrigger beam perpendicular to the face of the building or structure because of obstructions that cannot
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be moved, the outrigger beam may be placed at some other angle, provided opposing angle tiebacks are
used.

(ix) Tiebacks shall be secured to a structurally sound anchorage on the building or structure. Sound
anchorages include structural members, but do not include standpipes, vents, other piping systems, or
electrical conduit.

(x) Tiebacks shall be installed perpendicular to the face of the building or structure, or opposing
angle tiebacks shall be installed. Single tiebacks installed at an angle are prohibited.

(4) Suspension scaffold outrigger beams shall be:
(i) Provided with stop bolts or shackles at both ends;

(ii) Securely fastened together with the flanges turned out when channel iron beams are used in
place of I-beams;

(iii) Installed with all bearing supports perpendicular to the beam center line;
(iv) Set and maintained with the web in a vertical position; and

(v) When an outrigger beam is used, the shackle or clevis with which the rope is attached to the
outrigger beam shall be placed directly over the center line of the stirrup.

(5) Suspension scaffold support devices such as cornice hooks, roof hooks, roof irons, parapet
clamps, or similar devices shall be:

(i) Made of steel, wrought iron, or materials of equivalent strength;
(ii) Supported by bearing blocks; and

(iii) Secured against movement by tiebacks installed at right angles to the face of the building or
structure, or opposing angle tiebacks shall be installed and secured to a structurally sound point of
anchorage on the building or structure. Sound points of anchorage include structural members, but do not
include standpipes, vents, other piping systems, or electrical conduit.

(iv) Tiebacks shall be equivalent in strength to the hoisting rope.

(6) When winding drum hoists are used on a suspension scaffold, they shall contain not less than
four wraps of the suspension rope at the lowest point of scaffold travel. When other types of hoists are
used, the suspension ropes shall be long enough to allow the scaffold to be lowered to the level below
without the rope end passing through the hoist, or the rope end shall be configured or provided with
means to prevent the end from passing through the hoist.

(7) The use of repaired wire rope as suspension rope is prohibited.
(8) Wire suspension ropes shall not be joined together except through the use of eye splice thimbles

connected with shackles or coverplates and bolts.
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(9) The load end of wire suspension ropes shall be equipped with proper size thimbles and secured
by eyesplicing or equivalent means.

(10) Ropes shall be inspected for defects by a competent person prior to each workshift and after
every occurrence which could affect a rope's integrity. Ropes shall be replaced if any of the following
conditions exist:

(i) Any physical damage which impairs the function and strength of the rope.

(ii) Kinks that might impair the tracking or wrapping of rope around the drum(s) or sheave(s).

(iii) Six randomly distributed broken wires in one rope lay or three broken wires in one strand in one
rope lay.

(iv) Abrasion, corrosion, scrubbing, flattening or peening causing loss of more than one-third of the
original diameter of the outside wires.

(v) Heat damage caused by a torch or any damage caused by contact with electrical wires.

(vi) Evidence that the secondary brake has been activated during an overspeed condition and has
engaged the suspension rope.

(11) Swaged attachments or spliced eyes on wire suspension ropes shall not be used unless they are
made by the wire rope manufacturer or a qualified person.

(12) When wire rope clips are used on suspension scaffolds:

(i) There shall be a minimum of 3 wire rope clips installed, with the clips a minimum of 6 rope
diameters apart;

(ii) Clips shall be installed according to the manufacturer's recommendations;
(iii) Clips shall be retightened to the manufacturer's recommendations after the initial loading;

(iv) Clips shall be inspected and retightened to the manufacturer's recommendations at the start of
each workshift thereafter;

(v) U-bolt clips shall not be used at the point of suspension for any scaffold hoist;

(vi) When U-bolt clips are used, the U-bolt shall be placed over the dead end of the rope, and the
saddle shall be placed over the live end of the rope.

(13) Suspension scaffold power-operated hoists and manual hoists shall be tested by a qualified
testing laboratory.

(14) Gasoline-powered equipment and hoists shall not be used on suspension scaffolds.

(15) Gears and brakes of power-operated hoists used on suspension scaffolds shall be enclosed.
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(16) In addition to the normal operating brake, suspension scaffold power-operated hoists and
manually operated hoists shall have a braking device or locking pawl which engages automatically when
a hoist makes either of the following uncontrolled movements: an instantaneous change in momentum or
an accelerated overspeed.

(17) Manually operated hoists shall require a positive crank force to descend.

(18) Two-point and multi-point suspension scaffolds shall be tied or otherwise secured to prevent
them from swaying, as determined to be necessary based on an evaluation by a competent person.
Window cleaners' anchors shall not be used for this purpose.

(19) Devices whose sole function is to provide emergency escape and rescue shall not be used as
working platforms. This provision does not preclude the use of systems which are designed to function
both as suspension scaffolds and emergency systems.

(e) Access. This paragraph applies to scaffold access for all employees. Access requirements for
employees erecting or dismantling supported scaffolds are specifically addressed in paragraph (e)(9) of
this section.

(1) When scaffold platforms are more than 2 feet (0.6 m) above or below a point of access, portable
ladders, hook-on ladders, attachable ladders, stair towers (scaffold stairways/towers), stairway-type
ladders (such as ladder stands), ramps, walkways, integral prefabricated scaffold access, or direct access

from another scaffold, structure, personnel hoist, or similar surface shall be used. Crossbraces shall not be
used as a means of access.

(2) Portable, hook-on, and attachable ladders (Additional requirements for the proper construction
and use of portable ladders are contained in subpart X of this part—Stairways and Ladders):

(i) Portable, hook-on, and attachable ladders shall be positioned so as not to tip the scaffold;

(ii) Hook-on and attachable ladders shall be positioned so that their bottom rung is not more than 24
inches (61 cm) above the scaffold supporting level,

(iii) When hook-on and attachable ladders are used on a supported scaffold more than 35 feet (10.7
m) high, they shall have rest platforms at 35-foot (10.7 m) maximum vertical intervals.

(iv) Hook-on and attachable ladders shall be specifically designed for use with the type of scaffold
used;

(v) Hook-on and attachable ladders shall have a minimum rung length of 11% inches (29 cm); and

(vi) Hook-on and attachable ladders shall have uniformly spaced rungs with a maximum spacing
between rungs of 16%, inches.

(3) Stairway-type ladders shall:

(i) Be positioned such that their bottom step is not more than 24 inches (61 cm) above the scaffold
supporting level,
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(ii) Be provided with rest platforms at 12 foot (3.7 m) maximum vertical intervals;

(iii) Have a minimum step width of 16 inches (41 cm), except that mobile scaffold stairway-type
ladders shall have a minimum step width of 11% inches (30 cm); and

(iv) Have slip-resistant treads on all steps and landings.

(4) Stairtowers (scaffold stairway/towers) shall be positioned such that their bottom step is not more
than 24 inches (61 cm.) above the scaffold supporting level.

(i) A stairrail consisting of a toprail and a midrail shall be provided on each side of each scaffold
stairway.

(ii) The toprail of each stairrail system shall also be capable of serving as a handrail, unless a
separate handrail is provided.

(iif) Handrails, and toprails that serve as handrails, shall provide an adequate handhold for
employees grasping them to avoid falling.

(iv) Stairrail systems and handrails shall be surfaced to prevent injury to employees from punctures
or lacerations, and to prevent snagging of clothing.

(v) The ends of stairrail systems and handrails shall be constructed so that they do not constitute a
projection hazard.

(vi) Handrails, and toprails that are used as handrails, shall be at least 3 inches (7.6 cm) from other
objects.

(vii) Stairrails shall be not less than 28 inches (71 cm) nor more than 37 inches (94 cm) from the
upper surface of the stairrail to the surface of the tread, in line with the face of the riser at the forward
edge of the tread.

(viii) A landing platform at least 18 inches (45.7 cm) wide by at least 18 inches (45.7 cm) long shall
be provided at each level.

(ix) Each scaffold stairway shall be at least 18 inches (45.7 cm) wide between stairrails.
(X) Treads and landings shall have slip-resistant surfaces.
(xi) Stairways shall be installed between 40 degrees and 60 degrees from the horizontal.

(xii) Guardrails meeting the requirements of paragraph (g)(4) of this section shall be provided on the
open sides and ends of each landing.

(xiii) Riser height shall be uniform, within 7, inch, (0.6 cm) for each flight of stairs. Greater
variations in riser height are allowed for the top and bottom steps of the entire system, not for each flight
of stairs.

(xiv) Tread depth shall be uniform, within ¥, inch, for each flight of stairs.
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(5) Ramps and walkways. (i) Ramps and walkways 6 feet (1.8 m) or more above lower levels shall
have guardrail systems which comply with subpart M of this part—Fall Protection;

(ii) No ramp or walkway shall be inclined more than a slope of one (1) vertical to three (3)
horizontal (20 degrees above the horizontal).

(iii) If the slope of a ramp or a walkway is steeper than one (1) vertical in eight (8) horizontal, the
ramp or walkway shall have cleats not more than fourteen (14) inches (35 cm) apart which are securely
fastened to the planks to provide footing.

(6) Integral prefabricated scaffold access frames shall:
(i) Be specifically designed and constructed for use as ladder rungs;
(ii) Have a rung length of at least 8 inches (20 cm);

(iii) Not be used as work platforms when rungs are less than 11% inches in length, unless each
affected employee uses fall protection, or a positioning device, which complies with §1926.502;

(iv) Be uniformly spaced within each frame section;

(v) Be provided with rest platforms at 35-foot (10.7 m) maximum vertical intervals on all supported
scaffolds more than 35 feet (10.7 m) high; and

(vi) Have a maximum spacing between rungs of 16%, inches (43 cm). Non-uniform rung spacing
caused by joining end frames together is allowed, provided the resulting spacing does not exceed
16%, inches (43 cm).

(7) Steps and rungs of ladder and stairway type access shall line up vertically with each other
between rest platforms.

(8) Direct access to or from another surface shall be used only when the scaffold is not more than 14
inches (36 cm) horizontally and not more than 24 inches (61 cm) vertically from the other surface.

(9) Effective September 2, 1997, access for employees erecting or dismantling supported scaffolds
shall be in accordance with the following:

(i) The employer shall provide safe means of access for each employee erecting or dismantling a
scaffold where the provision of safe access is feasible and does not create a greater hazard. The employer
shall have a competent person determine whether it is feasible or would pose a greater hazard to provide,
and have employees use a safe means of access. This determination shall be based on site conditions and
the type of scaffold being erected or dismantled.

(ii) Hook-on or attachable ladders shall be installed as soon as scaffold erection has progressed to a
point that permits safe installation and use.

(iii) When erecting or dismantling tubular welded frame scaffolds, (end) frames, with horizontal
members that are parallel, level and are not more than 22 inches apart vertically may be used as climbing
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devices for access, provided they are erected in a manner that creates a usable ladder and provides good
hand hold and foot space.

(iv) Cross braces on tubular welded frame scaffolds shall not be used as a means of access or egress.

(F) Use. (1) Scaffolds and scaffold components shall not be loaded in excess of their maximum
intended loads or rated capacities, whichever is less.

(2) The use of shore or lean-to scaffolds is prohibited.

(3) Scaffolds and scaffold components shall be inspected for visible defects by a competent person
before each work shift, and after any occurrence which could affect a scaffold's structural integrity.

(4) Any part of a scaffold damaged or weakened such that its strength is less than that required by
paragraph (a) of this section shall be immediately repaired or replaced, braced to meet those provisions, or
removed from service until repaired.

(5) Scaffolds shall not be moved horizontally while employees are on them, unless they have been
designed by a registered professional engineer specifically for such movement or, for mobile scaffolds,
where the provisions of 81926.452(w) are followed.

(6) The clearance between scaffolds and power lines shall be as follows: Scaffolds shall not be
erected, used, dismantled, altered, or moved such that they or any conductive material handled on them
might come closer to exposed and energized power lines than as follows:

Insulated lines

voltage Minimum distance Alternatives
Less than 300 volts 3 feet (0.9 m)
300 volts to 50 kv 10 feet (3.1m)
More than 50 kv 10 feet (3.1 m) plus 0.4 inches (1.0 |2 times the length of the line insulator, but
cm) for each 1 kv over 50 kv never less than 10 feet (3.1 m).
Uninsulated lines
voltage Minimum distance Alternatives
Less than 50 kv 10 feet (3.1 m)
More than 50 kv 10 feet (3.1 m) plus 0.4 inches (1.0 |2 times the length of the line insulator, but
cm) for each 1 kv over 50 kv never less than 10 feet (3.1 m).

EXCEPTION TO PARAGRAPH (F)(6): Scaffolds and materials may be closer to power lines than
specified above where such clearance is necessary for performance of work, and only after the utility
company, or electrical system operator, has been notified of the need to work closer and the utility
company, or electrical system operator, has deenergized the lines, relocated the lines, or installed
protective coverings to prevent accidental contact with the lines.

(7) Scaffolds shall be erected, moved, dismantled, or altered only under the supervision and
direction of a competent person qualified in scaffold erection, moving, dismantling or alteration. Such
activities shall be performed only by experienced and trained employees selected for such work by the
competent person.
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(8) Employees shall be prohibited from working on scaffolds covered with snow, ice, or other
slippery material except as necessary for removal of such materials.

(9) Where swinging loads are being hoisted onto or near scaffolds such that the loads might contact
the scaffold, tag lines or equivalent measures to control the loads shall be used.

(10) Suspension ropes supporting adjustable suspension scaffolds shall be of a diameter large
enough to provide sufficient surface area for the functioning of brake and hoist mechanisms.

(11) Suspension ropes shall be shielded from heat-producing processes. When acids or other
corrosive substances are used on a scaffold, the ropes shall be shielded, treated to protect against the
corrosive substances, or shall be of a material that will not be damaged by the substance being used.

(12) Work on or from scaffolds is prohibited during storms or high winds unless a competent person
has determined that it is safe for employees to be on the scaffold and those employees are protected by a
personal fall arrest system or wind screens. Wind screens shall not be used unless the scaffold is secured
against the anticipated wind forces imposed.

(13) Debris shall not be allowed to accumulate on platforms.

(14) Makeshift devices, such as but not limited to boxes and barrels, shall not be used on top of
scaffold platforms to increase the working level height of employees.

(15) Ladders shall not be used on scaffolds to increase the working level height of employees,
except on large area scaffolds where employers have satisfied the following criteria:

(i) When the ladder is placed against a structure which is not a part of the scaffold, the scaffold shall
be secured against the sideways thrust exerted by the ladder;

(ii) The platform units shall be secured to the scaffold to prevent their movement;

(iii) The ladder legs shall be on the same platform or other means shall be provided to stabilize the
ladder against unequal platform deflection, and

(iv) The ladder legs shall be secured to prevent them from slipping or being pushed off the platform.
(16) Platforms shall not deflect more than 7 of the span when loaded.

(17) To reduce the possibility of welding current arcing through the suspension wire rope when
performing welding from suspended scaffolds, the following precautions shall be taken, as applicable:

(i) An insulated thimble shall be used to attach each suspension wire rope to its hanging support
(such as cornice hook or outrigger). Excess suspension wire rope and any additional independent lines
from grounding shall be insulated,;

(ii) The suspension wire rope shall be covered with insulating material extending at least 4 feet (1.2
m) above the hoist. If there is a tail line below the hoist, it shall be insulated to prevent contact with the
platform. The portion of the tail line that hangs free below the scaffold shall be guided or retained, or
both, so that it does not become grounded;
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(iii) Each hoist shall be covered with insulated protective covers;

(iv) In addition to a work lead attachment required by the welding process, a grounding conductor
shall be connected from the scaffold to the structure. The size of this conductor shall be at least the size of
the welding process work lead, and this conductor shall not be in series with the welding process or the
work piece;

(v) If the scaffold grounding lead is disconnected at any time, the welding machine shall be shut off;
and

(vi) An active welding rod or uninsulated welding lead shall not be allowed to contact the scaffold
or its suspension system.

(g) Fall protection. (1) Each employee on a scaffold more than 10 feet (3.1 m) above a lower level
shall be protected from falling to that lower level. Paragraphs (g)(1) (i) through (vii) of this section
establish the types of fall protection to be provided to the employees on each type of scaffold. Paragraph
(9)(2) of this section addresses fall protection for scaffold erectors and dismantlers.

NOTE TO PARAGRAPH (G)(1): The fall protection requirements for employees installing suspension
scaffold support systems on floors, roofs, and other elevated surfaces are set forth in subpart M of this
part.

(i) Each employee on a boatswains' chair, catenary scaffold, float scaffold, needle beam scaffold, or
ladder jack scaffold shall be protected by a personal fall arrest system;

(ii) Each employee on a single-point or two-point adjustable suspension scaffold shall be protected
by both a personal fall arrest system and guardrail system;

(iii) Each employee on a crawling board (chicken ladder) shall be protected by a personal fall arrest
system, a guardrail system (with minimum 200 pound toprail capacity), or by a three-fourth inch (1.9 cm)
diameter grabline or equivalent handhold securely fastened beside each crawling board;

(iv) Each employee on a self-contained adjustable scaffold shall be protected by a guardrail system
(with minimum 200 pound toprail capacity) when the platform is supported by the frame structure, and by
both a personal fall arrest system and a guardrail system (with minimum 200 pound toprail capacity)
when the platform is supported by ropes;

(v) Each employee on a walkway located within a scaffold shall be protected by a guardrail system
(with minimum 200 pound toprail capacity) installed within 9% inches (24.1 cm) of and along at least one
side of the walkway.

(vi) Each employee performing overhand bricklaying operations from a supported scaffold shall be
protected from falling from all open sides and ends of the scaffold (except at the side next to the wall
being laid) by the use of a personal fall arrest system or guardrail system (with minimum 200 pound
toprail capacity).

(vii) For all scaffolds not otherwise specified in paragraphs (g)(1)(i) through (g)(1)(vi) of this
section, each employee shall be protected by the use of personal fall arrest systems or guardrail systems
meeting the requirements of paragraph (g)(4) of this section.
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(2) Effective September 2, 1997, the employer shall have a competent person determine the
feasibility and safety of providing fall protection for employees erecting or dismantling supported
scaffolds. Employers are required to provide fall protection for employees erecting or dismantling
supported scaffolds where the installation and use of such protection is feasible and does not create a
greater hazard.

(3) In addition to meeting the requirements of 81926.502(d), personal fall arrest systems used on
scaffolds shall be attached by lanyard to a vertical lifeline, horizontal lifeline, or scaffold structural
member. Vertical lifelines shall not be used when overhead components, such as overhead protection or
additional platform levels, are part of a single-point or two-point adjustable suspension scaffold.

(i) When vertical lifelines are used, they shall be fastened to a fixed safe point of anchorage, shall be
independent of the scaffold, and shall be protected from sharp edges and abrasion. Safe points of
anchorage include structural members of buildings, but do not include standpipes, vents, other piping
systems, electrical conduit, outrigger beams, or counterweights.

(ii) When horizontal lifelines are used, they shall be secured to two or more structural members of
the scaffold, or they may be looped around both suspension and independent suspension lines (on
scaffolds so equipped) above the hoist and brake attached to the end of the scaffold. Horizontal lifelines
shall not be attached only to the suspension ropes.

(iii) When lanyards are connected to horizontal lifelines or structural members on a single-point or
two-point adjustable suspension scaffold, the scaffold shall be equipped with additional independent
support lines and automatic locking devices capable of stopping the fall of the scaffold in the event one or
both of the suspension ropes fail. The independent support lines shall be equal in number and strength to
the suspension ropes.

(iv) Vertical lifelines, independent support lines, and suspension ropes shall not be attached to each
other, nor shall they be attached to or use the same point of anchorage, nor shall they be attached to the
same point on the scaffold or personal fall arrest system.

(4) Guardrail systems installed to meet the requirements of this section shall comply with the
following provisions (guardrail systems built in accordance with appendix A to this subpart will be
deemed to meet the requirements of paragraphs (g)(4) (vii), (viii), and (ix) of this section):

(i) Guardrail systems shall be installed along all open sides and ends of platforms. Guardrail systems
shall be installed before the scaffold is released for use by employees other than erection/dismantling
Crews.

(ii) The top edge height of toprails or equivalent member on supported scaffolds manufactured or
placed in service after January 1, 2000 shall be installed between 38 inches (0.97 m) and 45 inches (1.2
m) above the platform surface. The top edge height on supported scaffolds manufactured and placed in
service before January 1, 2000, and on all suspended scaffolds where both a guardrail and a personal fall
arrest system are required shall be between 36 inches (0.9 m) and 45 inches (1.2 m). When conditions
warrant, the height of the top edge may exceed the 45-inch height, provided the guardrail system meets all
other criteria of paragraph (g)(4).

(iii) When midrails, screens, mesh, intermediate vertical members, solid panels, or equivalent
structural members are used, they shall be installed between the top edge of the guardrail system and the
scaffold platform.
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(iv) When midrails are used, they shall be installed at a height approximately midway between the
top edge of the guardrail system and the platform surface.

(v) When screens and mesh are used, they shall extend from the top edge of the guardrail system to
the scaffold platform, and along the entire opening between the supports.

(vi) When intermediate members (such as balusters or additional rails) are used, they shall not be
more than 19 inches (48 cm) apart.

(vii) Each toprail or equivalent member of a guardrail system shall be capable of withstanding,
without failure, a force applied in any downward or horizontal direction at any point along its top edge of
at least 100 pounds (445 n) for guardrail systems installed on single-point adjustable suspension scaffolds
or two-point adjustable suspension scaffolds, and at least 200 pounds (890 n) for guardrail systems
installed on all other scaffolds.

(viii) When the loads specified in paragraph (g)(4)(vii) of this section are applied in a downward
direction, the top edge shall not drop below the height above the platform surface that is prescribed in
paragraph (g)(4)(ii) of this section.

(ix) Midrails, screens, mesh, intermediate vertical members, solid panels, and equivalent structural
members of a guardrail system shall be capable of withstanding, without failure, a force applied in any
downward or horizontal direction at any point along the midrail or other member of at least 75 pounds
(333 n) for guardrail systems with a minimum 100 pound toprail capacity, and at least 150 pounds (666 n)
for guardrail systems with a minimum 200 pound toprail capacity.

(x) Suspension scaffold hoists and non-walk-through stirrups may be used as end guardrails, if the
space between the hoist or stirrup and the side guardrail or structure does not allow passage of an
employee to the end of the scaffold.

(xi) Guardrails shall be surfaced to prevent injury to an employee from punctures or lacerations, and
to prevent snagging of clothing.

(xii) The ends of all rails shall not overhang the terminal posts except when such overhang does not
constitute a projection hazard to employees.

(xiii) Steel or plastic banding shall not be used as a toprail or midrail.

(xiv) Manila or plastic (or other synthetic) rope being used for toprails or midrails shall be inspected
by a competent person as frequently as necessary to ensure that it continues to meet the strength
requirements of paragraph (g) of this section.

(xv) Crossbracing is acceptable in place of a midrail when the crossing point of two braces is
between 20 inches (0.5 m) and 30 inches (0.8 m) above the work platform or as a toprail when the
crossing point of two braces is between 38 inches (0.97 m) and 48 inches (1.3 m) above the work
platform. The end points at each upright shall be no more than 48 inches (1.3 m) apart.

(h) Falling object protection. (1) In addition to wearing hardhats each employee on a scaffold shall
be provided with additional protection from falling hand tools, debris, and other small objects through the
installation of toeboards, screens, or guardrail systems, or through the erection of debris nets, catch
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platforms, or canopy structures that contain or deflect the falling objects. When the falling objects are too
large, heavy or massive to be contained or deflected by any of the above-listed measures, the employer
shall place such potential falling objects away from the edge of the surface from which they could fall and
shall secure those materials as necessary to prevent their falling.

(2) Where there is a danger of tools, materials, or equipment falling from a scaffold and striking
employees below, the following provisions apply:

(i) The area below the scaffold to which objects can fall shall be barricaded, and employees shall not
be permitted to enter the hazard area; or

(ii) A toeboard shall be erected along the edge of platforms more than 10 feet (3.1 m) above lower
levels for a distance sufficient to protect employees below, except on float (ship) scaffolds where an
edging of ¥, x 1% inch (2 x 4 cm) wood or equivalent may be used in lieu of toeboards;

(iii) Where tools, materials, or equipment are piled to a height higher than the top edge of the
toeboard, paneling or screening extending from the toeboard or platform to the top of the guardrail shall
be erected for a distance sufficient to protect employees below; or

(iv) A guardrail system shall be installed with openings small enough to prevent passage of potential
falling objects; or

(v) A canopy structure, debris net, or catch platform strong enough to withstand the impact forces of
the potential falling objects shall be erected over the employees below.

(3) Canopies, when used for falling object protection, shall comply with the following criteria:

(i) Canopies shall be installed between the falling object hazard and the employees.

(if) When canopies are used on suspension scaffolds for falling object protection, the scaffold shall
be equipped with additional independent support lines equal in number to the number of points supported,

and equivalent in strength to the strength of the suspension ropes.

(iii) Independent support lines and suspension ropes shall not be attached to the same points of
anchorage.

(4) Where used, toeboards shall be:

(i) Capable of withstanding, without failure, a force of at least 50 pounds (222 n) applied in any
downward or horizontal direction at any point along the toeboard (toeboards built in accordance with
appendix A to this subpart will be deemed to meet this requirement); and

(ii) At least three and one-half inches (9 cm) high from the top edge of the toeboard to the level of
the walking/working surface. Toeboards shall be securely fastened in place at the outermost edge of the
platform and have not more than %,inch (0.7 cm) clearance above the walking/working surface.
Toeboards shall be solid or with openings not over one inch (2.5 cm) in the greatest dimension.

[61 FR 46107, Aug. 30, 1996, as corrected and amended at 61 FR 59831, 59832, Nov. 25, 1996]
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EFFECTIVE DATE NOTE: At 61 FR 59832, Nov. 25, 1996, §1926.451(b)(2)(i) was amended and
certain requirements stayed until Nov. 25, 1997, or until further rulemaking has been completed,
whichever is later.
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Subpart M—Fall Protection

AUTHORITY: 40 U.S.C. 3701 et seq.; 29 U.S.C. 653, 655, 657; Secretary of Labor's Order No. 1-90
(55 FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), 5-2007 (72 FR 31159), or 1-2012 (77 FR 3912),
as applicable; and 29 CFR Part 1911.

SOURCE: 59 FR 40730, Aug. 9, 1994, unless otherwise noted.
81926.500 Scope, application, and definitions applicable to this subpart.

(a) Scope and application. (1) This subpart sets forth requirements and criteria for fall protection in
construction workplaces covered under 29 CFR part 1926. Exception: The provisions of this subpart do
not apply when employees are making an inspection, investigation, or assessment of workplace

conditions prior to the actual start of construction work or after all construction work has been completed.

(2) Section 1926.501 sets forth those workplaces, conditions, operations, and circumstances for
which fall protection shall be provided except as follows:

(i) Requirements relating to fall protection for employees working on scaffolds are provided in
subpart L of this part.

(ii) Requirements relating to fall protection for employees working on cranes and derricks are
provided in subpart CC of this part.

(iii) Fall protection requirements for employees performing steel erection work (except for towers
and tanks) are provided in subpart R of this part.

(iv) Requirements relating to fall protection for employees working on certain types of equipment
used in tunneling operations are provided in subpart S of this part.

(v) Requirements relating to fall protection for employees engaged in the erection of tanks and
communication and broadcast towers are provided in §1926.105.

(vi) Subpart V of this part provides requirements relating to fall protection for employees working
from aerial lifts or on poles, towers, or similar structures while engaged in the construction of electric
transmission or distribution lines or equipment.

(vii) Requirements relating to fall protection for employees working on stairways and ladders are
provided in subpart X of this part.

(3) Section 1926.502 sets forth the requirements for the installation, construction, and proper use of
fall protection required by part 1926, except as follows:

(i) Performance requirements for guardrail systems used on scaffolds and performance requirements
for falling object protection used on scaffolds are provided in subpart L of this part.

(ii) Performance requirements for stairways, stairrail systems, and handrails are provided in subpart
X of this part.
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(i) Additional performance requirements for fall arrest and work-positioning equipment are
provided in subpart V of this part.

(iv) Section 1926.502 does not apply to the erection of tanks and communication and broadcast
towers. (Note: Section 1926.104 sets the criteria for body belts, lanyards and lifelines used for fall
protection during tank and communication and broadcast tower erection. Paragraphs (b),(c) and (f) of
81926.107 provide definitions for the pertinent terms.)

(v) Criteria for steps, handholds, ladders, and grabrails/guardrails/railings required by subpart CC
are provided in subpart CC. Sections 1926.502(a), (c) through (e), and (i) apply to activities covered
under subpart CC unless otherwise stated in subpart CC. No other paragraphs of §1926.502 apply to
subpart CC.

(4) Section 1926.503 sets forth requirements for training in the installation and use of fall protection
systems, except in relation to steel erection activities and the use of equipment covered by subpart CC.

(b) Definitions.
Anchorage means a secure point of attachment for lifelines, lanyards or deceleration devices.

Body belt (safety belt) means a strap with means both for securing it about the waist and for
attaching it to a lanyard, lifeline, or deceleration device.

Body harness means straps which may be secured about the employee in a manner that will
distribute the fall arrest forces over at least the thighs, pelvis, waist, chest and shoulders with means for
attaching it to other components of a personal fall arrest system.

Buckle means any device for holding the body belt or body harness closed around the employee's
body.

Connector means a device which is used to couple (connect) parts of the personal fall arrest system
and positioning device systems together. It may be an independent component of the system, such as a
carabiner, or it may be an integral component of part of the system (such as a buckle or dee-ring sewn
into a body belt or body harness, or a snap-hook spliced or sewn to a lanyard or self-retracting lanyard).

Controlled access zone (CAZ) means an area in which certain work (e.g., overhand bricklaying)
may take place without the use of guardrail systems, personal fall arrest systems, or safety net systems
and access to the zone is controlled.

Dangerous equipment means equipment (such as pickling or galvanizing tanks, degreasing units,
machinery, electrical equipment, and other units) which, as a result of form or function, may be hazardous
to employees who fall onto or into such equipment.

Deceleration device means any mechanism, such as a rope grab, rip-stitch lanyard, specially-woven
lanyard, tearing or deforming lanyards, automatic self-retracting lifelines/lanyards, etc., which serves to
dissipate a substantial amount of energy during a fall arrest, or otherwise limit the energy imposed on an
employee during fall arrest.
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Deceleration distance means the additional vertical distance a falling employee travels, excluding
lifeline elongation and free fall distance, before stopping, from the point at which the deceleration device
begins to operate. It is measured as the distance between the location of an employee's body belt or body
harness attachment point at the moment of activation (at the onset of fall arrest forces) of the deceleration
device during a fall, and the location of that attachment point after the employee comes to a full stop.

Equivalent means alternative designs, materials, or methods to protect against a hazard which the
employer can demonstrate will provide an equal or greater degree of safety for employees than the
methods, materials or designs specified in the standard.

Failure means load refusal, breakage, or separation of component parts. Load refusal is the point
where the ultimate strength is exceeded.

Free fall means the act of falling before a personal fall arrest system begins to apply force to arrest
the fall.

Free fall distance means the vertical displacement of the fall arrest attachment point on the
employee's body belt or body harness between onset of the fall and just before the system begins to apply
force to arrest the fall. This distance excludes deceleration distance, and lifeline/lanyard elongation, but
includes any deceleration device slide distance or self-retracting lifeline/lanyard extension before they
operate and fall arrest forces occur.

Guardrail system means a barrier erected to prevent employees from falling to lower levels.

Hole means a gap or void 2 inches (5.1 cm) or more in its least dimension, in a floor, roof, or other
walking/working surface.

Infeasible means that it is impossible to perform the construction work using a conventional fall
protection system (i.e., guardrail system, safety net system, or personal fall arrest system) or that it is
technologically impossible to use any one of these systems to provide fall protection.

Lanyard means a flexible line of rope, wire rope, or strap which generally has a connector at each
end for connecting the body belt or body harness to a deceleration device, lifeline, or anchorage.

Leading edge means the edge of a floor, roof, or formwork for a floor or other walking/working
surface (such as the deck) which changes location as additional floor, roof, decking, or formwork sections
are placed, formed, or constructed. A leading edge is considered to be an “unprotected side and edge”
during periods when it is not actively and continuously under construction.

Lifeline means a component consisting of a flexible line for connection to an anchorage at one end
to hang vertically (vertical lifeline), or for connection to anchorages at both ends to stretch horizontally
(horizontal lifeline), and which serves as a means for connecting other components of a personal fall
arrest system to the anchorage.

Low-slope roof means a roof having a slope less than or equal to 4 in 12 (vertical to horizontal).

Lower levels means those areas or surfaces to which an employee can fall. Such areas or surfaces
include, but are not limited to, ground levels, floors, platforms, ramps, runways, excavations, pits, tanks,
material, water, equipment, structures, or portions thereof.

80



29 CFR 1926 (OSHA)

Mechanical equipment means all motor or human propelled wheeled equipment used for roofing
work, except wheelbarrows and mopcarts.

Opening means a gap or void 30 inches (76 cm) or more high and 18 inches (48 cm) or more wide,
in a wall or partition, through which employees can fall to a lower level.

Overhand bricklaying and related work means the process of laying bricks and masonry units such
that the surface of the wall to be jointed is on the opposite side of the wall from the mason, requiring the
mason to lean over the wall to complete the work. Related work includes mason tending and electrical
installation incorporated into the brick wall during the overhand bricklaying process.

Personal fall arrest system means a system used to arrest an employee in a fall from a working
level. It consists of an anchorage, connectors, a body belt or body harness and may include a lanyard,
deceleration device, lifeline, or suitable combinations of these. As of January 1, 1998, the use of a body
belt for fall arrest is prohibited.

Positioning device system means a body belt or body harness system rigged to allow an employee to
be supported on an elevated vertical surface, such as a wall, and work with both hands free while leaning.

Rope grab means a deceleration device which travels on a lifeline and automatically, by friction,
engages the lifeline and locks so as to arrest the fall of an employee. A rope grab usually employs the
principle of inertial locking, cam/level locking, or both.

Roof means the exterior surface on the top of a building. This does not include floors or formwork
which, because a building has not been completed, temporarily become the top surface of a building.

Roofing work means the hoisting, storage, application, and removal of roofing materials and
equipment, including related insulation, sheet metal, and vapor barrier work, but not including the
construction of the roof deck.

Safety-monitoring system means a safety system in which a competent person is responsible for
recognizing and warning employees of fall hazards.

Self-retracting lifeline/lanyard means a deceleration device containing a drum-wound line which
can be slowly extracted from, or retracted onto, the drum under slight tension during normal employee
movement, and which, after onset of a fall, automatically locks the drum and arrests the fall.

Snaphook means a connector comprised of a hook-shaped member with a normally closed keeper, or
similar arrangement, which may be opened to permit the hook to receive an object and, when released,
automatically closes to retain the object. Snaphooks are generally one of two types:

(1) The locking type with a self-closing, self-locking keeper which remains closed and locked until
unlocked and pressed open for connection or disconnection; or

(2) The non-locking type with a self-closing keeper which remains closed until pressed open for
connection or disconnection. As of January 1, 1998, the use of a non-locking snaphook as part of personal
fall arrest systems and positioning device systems is prohibited.

Steep roof means a roof having a slope greater than 4 in 12 (vertical to horizontal).
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Toeboard means a low protective barrier that will prevent the fall of materials and equipment to
lower levels and provide protection from falls for personnel.

Unprotected sides and edges means any side or edge (except at entrances to points of access) of a
walking/working surface, e.g., floor, roof, ramp, or runway where there is no wall or guardrail system at
least 39 inches (1.0 m) high.

Walking/working surface means any surface, whether horizontal or vertical on which an employee
walks or works, including, but not limited to, floors, roofs, ramps, bridges, runways, formwork and
concrete reinforcing steel but not including ladders, vehicles, or trailers, on which employees must be
located in order to perform their job duties.

Warning line system means a barrier erected on a roof to warn employees that they are approaching
an unprotected roof side or edge, and which designates an area in which roofing work may take place
without the use of guardrail, body belt, or safety net systems to protect employees in the area.

Work area means that portion of a walking/working surface where job duties are being performed.

[59 FR 40730, Aug. 9, 1994, as amended at 60 FR 39255, Aug. 2, 1995; 66 FR 5265, Jan. 18, 2001; 75
FR 48133, Aug. 9, 2010; 79 FR 20696, Apr. 11, 2014]

81926.501 Duty to have fall protection.

(a) General. (1) This section sets forth requirements for employers to provide fall protection
systems. All fall protection required by this section shall conform to the criteria set forth in §1926.502 of
this subpart.

(2) The employer shall determine if the walking/working surfaces on which its employees are to
work have the strength and structural integrity to support employees safely. Employees shall be allowed
to work on those surfaces only when the surfaces have the requisite strength and structural integrity.

(b)(1) Unprotected sides and edges. Each employee on a walking/working surface (horizontal and
vertical surface) with an unprotected side or edge which is 6 feet (1.8 m) or more above a lower level
shall be protected from falling by the use of guardrail systems, safety net systems, or personal fall arrest
systems.

(2) Leading edges. (i) Each employee who is constructing a leading edge 6 feet (1.8 m) or more
above lower levels shall be protected from falling by guardrail systems, safety net systems, or personal
fall arrest systems. Exception: When the employer can demonstrate that it is infeasible or creates a greater
hazard to use these systems, the employer shall develop and implement a fall protection plan which meets
the requirements of paragraph (k) of §1926.502.

NOTE: There is a presumption that it is feasible and will not create a greater hazard to implement at
least one of the above-listed fall protection systems. Accordingly, the employer has the burden of
establishing that it is appropriate to implement a fall protection plan which complies with §1926.502(k)
for a particular workplace situation, in lieu of implementing any of those systems.

(if) Each employee on a walking/working surface 6 feet (1.8 m) or more above a lower level where
leading edges are under construction, but who is not engaged in the leading edge work, shall be protected
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from falling by a guardrail system, safety net system, or personal fall arrest system. If a guardrail system
is chosen to provide the fall protection, and a controlled access zone has already been established for
leading edge work, the control line may be used in lieu of a guardrail along the edge that parallels the
leading edge.

(3) Hoist areas. Each employee in a hoist area shall be protected from falling 6 feet (1.8 m) or more
to lower levels by guardrail systems or personal fall arrest systems. If guardrail systems, [or chain, gate,
or guardrail] or portions thereof, are removed to facilitate the hoisting operation (e.g., during landing of
materials), and an employee must lean through the access opening or out over the edge of the access
opening (to receive or guide equipment and materials, for example), that employee shall be protected
from fall hazards by a personal fall arrest system.

(4) Holes. (i) Each employee on walking/working surfaces shall be protected from falling through
holes (including skylights) more than 6 feet (1.8 m) above lower levels, by personal fall arrest systems,
covers, or guardrail systems erected around such holes.

(ii) Each employee on a walking/working surface shall be protected from tripping in or stepping into
or through holes (including skylights) by covers.

(iii) Each employee on a walking/working surface shall be protected from objects falling through
holes (including skylights) by covers.

(5) Formwork and reinforcing steel. Each employee on the face of formwork or reinforcing steel
shall be protected from falling 6 feet (1.8 m) or more to lower levels by personal fall arrest systems,
safety net systems, or positioning device systems.

(6) Ramps, runways, and other walkways. Each employee on ramps, runways, and other walkways
shall be protected from falling 6 feet (1.8 m) or more to lower levels by guardrail systems.

(7) Excavations. (i) Each employee at the edge of an excavation 6 feet (1.8 m) or more in depth shall
be protected from falling by guardrail systems, fences, or barricades when the excavations are not readily
seen because of plant growth or other visual barrier;

(ii) Each employee at the edge of a well, pit, shaft, and similar excavation 6 feet (1.8 m) or more in
depth shall be protected from falling by guardrail systems, fences, barricades, or covers.

(8) Dangerous equipment. (i) Each employee less than 6 feet (1.8 m) above dangerous equipment
shall be protected from falling into or onto the dangerous equipment by guardrail systems or by
equipment guards.

(ii) Each employee 6 feet (1.8 m) or more above dangerous equipment shall be protected from fall
hazards by guardrail systems, personal fall arrest systems, or safety net systems.

(9) Overhand bricklaying and related work. (i) Except as otherwise provided in paragraph (b) of this
section, each employee performing overhand bricklaying and related work 6 feet (1.8 m) or more above
lower levels, shall be protected from falling by guardrail systems, safety net systems, personal fall arrest
systems, or shall work in a controlled access zone.
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(ii) Each employee reaching more than 10 inches (25 cm) below the level of the walking/working
surface on which they are working, shall be protected from falling by a guardrail system, safety net
system, or personal fall arrest system.

NOTE: Bricklaying operations performed on scaffolds are regulated by subpart L—Scaffolds of this
part.

(10) Roofing work on Low-slope roofs. Except as otherwise provided in paragraph (b) of this
section, each employee engaged in roofing activities on low-slope roofs, with unprotected sides and edges
6 feet (1.8 m) or more above lower levels shall be protected from falling by guardrail systems, safety net
systems, personal fall arrest systems, or a combination of warning line system and guardrail system,
warning line system and safety net system, or warning line system and personal fall arrest system, or
warning line system and safety monitoring system. Or, on roofs 50-feet (15.25 m) or less in width (see
appendix A to subpart M of this part), the use of a safety monitoring system alone [i.e. without the
warning line system] is permitted.

(11) Steep roofs. Each employee on a steep roof with unprotected sides and edges 6 feet (1.8 m) or
more above lower levels shall be protected from falling by guardrail systems with toeboards, safety net
systems, or personal fall arrest systems.

(12) Precast concrete erection. Each employee engaged in the erection of precast concrete members
(including, but not limited to the erection of wall panels, columns, beams, and floor and roof “tees”) and
related operations such as grouting of precast concrete members, who is 6 feet (1.8 m) or more above
lower levels shall be protected from falling by guardrail systems, safety net systems, or personal fall arrest
systems, unless another provision in paragraph (b) of this section provides for an alternative fall
protection measure. Exception: When the employer can demonstrate that it is infeasible or creates a
greater hazard to use these systems, the employer shall develop and implement a fall protection plan
which meets the requirements of paragraph (k) of §1926.502.

NOTE: There is a presumption that it is feasible and will not create a greater hazard to implement at
least one of the above-listed fall protection systems. Accordingly, the employer has the burden of
establishing that it is appropriate to implement a fall protection plan which complies with §1926.502(k)
for a particular workplace situation, in lieu of implementing any of those systems.

(13) Residential construction. Each employee engaged in residential construction activities 6 feet
(1.8 m) or more above lower levels shall be protected by guardrail systems, safety net system, or personal
fall arrest system unless another provision in paragraph (b) of this section provides for an alternative fall
protection measure. Exception: When the employer can demonstrate that it is infeasible or creates a
greater hazard to use these systems, the employer shall develop and implement a fall protection plan
which meets the requirements of paragraph (k) of §1926.502.

NOTE: There is a presumption that it is feasible and will not create a greater hazard to implement at
least one of the above-listed fall protection systems. Accordingly, the employer has the burden of
establishing that it is appropriate to implement a fall protection plan which complies with §1926.502(k)
for a particular workplace situation, in lieu of implementing any of those systems.

(14) Wall openings. Each employee working on, at, above, or near wall openings (including those
with chutes attached) where the outside bottom edge of the wall opening is 6 feet (1.8 m) or more above
lower levels and the inside bottom edge of the wall opening is less than 39 inches (1.0 m) above the
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walking/working surface, shall be protected from falling by the use of a guardrail system, a safety net
system, or a personal fall arrest system.

(15) Walking/working surfaces not otherwise addressed. Except as provided in §1926.500(a)(2) or
in 81926.501 (b)(1) through (b)(14), each employee on a walking/working surface 6 feet (1.8 m) or more
above lower levels shall be protected from falling by a guardrail system, safety net system, or personal
fall arrest system.

(c) Protection from falling objects. When an employee is exposed to falling objects, the employer
shall have each employee wear a hard hat and shall implement one of the following measures:

(1) Erect toeboards, screens, or guardrail systems to prevent objects from falling from higher levels;
or,

(2) Erect a canopy structure and keep potential fall objects far enough from the edge of the higher
level so that those objects would not go over the edge if they were accidentally displaced; or,

(3) Barricade the area to which objects could fall, prohibit employees from entering the barricaded

area, and keep objects that may fall far enough away from the edge of a higher level so that those objects
would not go over the edge if they were accidentally displaced.
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Subpart O—Motor Vehicles, Mechanized Equipment, and Marine Operations

AUTHORITY: Section 107, Construction Work Hours and Safety Standards Act (Construction
Safety Act) (40 U.S.C. 333); Secs. 4, 6, 8, Occupational Safety and Health Act of 1970 (29 U.S.C. 653,
655, 657); Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736),
1-90 (55 FR 9033), 6-96 (62 FR 111), or 5-2007 (72 FR 31159), as applicable. Section 1926.602 also
issued under 29 CFR part 1911.

81926.601 Motor vehicles.

(a) Coverage. Motor vehicles as covered by this part are those vehicles that operate within an off-
highway jobsite, not open to public traffic. The requirements of this section do not apply to equipment for
which rules are prescribed in §1926.602.

(b) General requirements. (1) All vehicles shall have a service brake system, an emergency brake
system, and a parking brake system. These systems may use common components, and shall be

maintained in operable condition.

(2)(i) Whenever visibility conditions warrant additional light, all vehicles, or combinations of
vehicles, in use shall be equipped with at least two headlights and two taillights in operable condition.

(ii) All vehicles, or combination of vehicles, shall have brake lights in operable condition regardless
of light conditions.

(3) All vehicles shall be equipped with an adequate audible warning device at the operator's station
and in an operable condition.

(4) No employer shall use any motor vehicle equipment having an obstructed view to the rear
unless:

(i) The vehicle has a reverse signal alarm audible above the surrounding noise level or:

(i) The vehicle is backed up only when an observer signals that it is safe to do so.

(5) All vehicles with cabs shall be equipped with windshields and powered wipers. Cracked and
broken glass shall be replaced. Vehicles operating in areas or under conditions that cause fogging or

frosting of the windshields shall be equipped with operable defogging or defrosting devices.

(6) All haulage vehicles, whose pay load is loaded by means of cranes, power shovels, loaders, or
similar equipment, shall have a cab shield and/or canopy adequate to protect the operator from shifting or
falling materials.

(7) Tools and material shall be secured to prevent movement when transported in the same
compartment with employees.

(8) Vehicles used to transport employees shall have seats firmly secured and adequate for the
number of employees to be carried.
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(9) Seat belts and anchorages meeting the requirements of 49 CFR part 571 (Department of
Transportation, Federal Motor Vehicle Safety Standards) shall be installed in all motor vehicles.

(10) Trucks with dump bodies shall be equipped with positive means of support, permanently
attached, and capable of being locked in position to prevent accidental lowering of the body while
maintenance or inspection work is being done.

(11) Operating levers controlling hoisting or dumping devices on haulage bodies shall be equipped
with a latch or other device which will prevent accidental starting or tripping of the mechanism.

(12) Trip handles for tailgates of dump trucks shall be so arranged that, in dumping, the operator
will be in the clear.

(13) (i) All rubber-tired motor vehicle equipment manufactured on or after May 1, 1972, shall be
equipped with fenders. All rubber-tired motor vehicle equipment manufactured before May 1, 1972, shall
be equipped with fenders not later than May 1, 1973.

(if) Mud flaps may be used in lieu of fenders whenever motor vehicle equipment is not designed for
fenders.

(14) All vehicles in use shall be checked at the beginning of each shift to assure that the following
parts, equipment, and accessories are in safe operating condition and free of apparent damage that could
cause failure while in use: service brakes, including trailer brake connections; parking system (hand
brake); emergency stopping system (brakes); tires; horn; steering mechanism; coupling devices; seat
belts; operating controls; and safety devices. All defects shall be corrected before the vehicle is placed in
service. These requirements also apply to equipment such as lights, reflectors, windshield wipers,
defrosters, fire extinguishers, etc., where such equipment is necessary.
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Subpart P—Excavations

AUTHORITY: Sec. 107, Contract Worker Hours and Safety Standards Act (Construction Safety Act)
(40 U.S.C. 333); Secs. 4, 6, 8, Occupational Safety and Health Act of 1970 (29 U.S.C. 653, 655, 657);
Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), or 9-83 (48 FR 35736), as
applicable, and 29 CFR part 1911.

SOURCE: 54 FR 45959, Oct. 31, 1989, unless otherwise noted.
81926.650 Scope, application, and definitions applicable to this subpart.

(a) Scope and application. This subpart applies to all open excavations made in the earth's surface.
Excavations are defined to include trenches.

(b) Definitions applicable to this subpart.

Accepted engineering practices means those requirements which are compatible with standards of
practice required by a registered professional engineer.

Aluminum Hydraulic Shoring means a pre-engineered shoring system comprised of aluminum
hydraulic cylinders (crossbraces) used in conjunction with vertical rails (uprights) or horizontal rails
(walers). Such system is designed, specifically to support the sidewalls of an excavation and prevent
cave-ins.

Bell-bottom pier hole means a type of shaft or footing excavation, the bottom of which is made
larger than the cross section above to form a belled shape.

Benching (Benching system) means a method of protecting employees from cave-ins by excavating
the sides of an excavation to form one or a series of horizontal levels or steps, usually with vertical or
near-vertical surfaces between levels.

Cave-in means the separation of a mass of soil or rock material from the side of an excavation, or
the loss of soil from under a trench shield or support system, and its sudden movement into the
excavation, either by falling or sliding, in sufficient quantity so that it could entrap, bury, or otherwise
injure and immobilize a person.

Competent person means one who is capable of identifying existing and predictable hazards in the
surroundings, or working conditions which are unsanitary, hazardous, or dangerous to employees, and
who has authorization to take prompt corrective measures to eliminate them.

Cross braces mean the horizontal members of a shoring system installed perpendicular to the sides
of the excavation, the ends of which bear against either uprights or wales.

Excavation means any man-made cut, cavity, trench, or depression in an earth surface, formed by
earth removal.

Faces or sides means the vertical or inclined earth surfaces formed as a result of excavation work.
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Failure means the breakage, displacement, or permanent deformation of a structural member or
connection so as to reduce its structural integrity and its supportive capabilities.

Hazardous atmosphere means an atmosphere which by reason of being explosive, flammable,
poisonous, corrosive, oxidizing, irritating, oxygen deficient, toxic, or otherwise harmful, may cause death,
illness, or injury.

Kickout means the accidental release or failure of a cross brace.

Protective system means a method of protecting employees from cave-ins, from material that could
fall or roll from an excavation face or into an excavation, or from the collapse of adjacent structures.
Protective systems include support systems, sloping and benching systems, shield systems, and other
systems that provide the necessary protection.

Ramp means an inclined walking or working surface that is used to gain access to one point from
another, and is constructed from earth or from structural materials such as steel or wood.

Registered Professional Engineer means a person who is registered as a professional engineer in the
state where the work is to be performed. However, a professional engineer, registered in any state is
deemed to be a “registered professional engineer” within the meaning of this standard when approving
designs for “manufactured protective systems” or “tabulated data” to be used in interstate commerce.

Sheeting means the members of a shoring system that retain the earth in position and in turn are
supported by other members of the shoring system.

Shield (Shield system) means a structure that is able to withstand the forces imposed on it by a cave-
in and thereby protect employees within the structure. Shields can be permanent structures or can be
designed to be portable and moved along as work progresses. Additionally, shields can be either
premanufactured or job-built in accordance with §1926.652 (c)(3) or (c)(4). Shields used in trenches are
usually referred to as “trench boxes” or “trench shields.”

Shoring (Shoring system) means a structure such as a metal hydraulic, mechanical or timber shoring
system that supports the sides of an excavation and which is designed to prevent cave-ins.

Sides. See “Faces.”

Sloping (Sloping system) means a method of protecting employees from cave-ins by excavating to
form sides of an excavation that are inclined away from the excavation so as to prevent cave-ins. The
angle of incline required to prevent a cave-in varies with differences in such factors as the soil type,
environmental conditions of exposure, and application of surcharge loads.

Stable rock means natural solid mineral material that can be excavated with vertical sides and will
remain intact while exposed. Unstable rock is considered to be stable when the rock material on the side
or sides of the excavation is secured against caving-in or movement by rock bolts or by another protective
system that has been designed by a registered professional engineer.

Structural ramp means a ramp built of steel or wood, usually used for vehicle access. Ramps made
of soil or rock are not considered structural ramps.
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Support system means a structure such as underpinning, bracing, or shoring, which provides support
to an adjacent structure, underground installation, or the sides of an excavation.

Tabulated data means tables and charts approved by a registered professional engineer and used to
design and construct a protective system.

Trench (Trench excavation) means a narrow excavation (in relation to its length) made below the
surface of the ground. In general, the depth is greater than the width, but the width of a trench (measured
at the bottom) is not greater than 15 feet (4.6 m). If forms or other structures are installed or constructed
in an excavation so as to reduce the dimension measured from the forms or structure to the side of the
excavation to 15 feet (4.6 m) or less (measured at the bottom of the excavation), the excavation is also
considered to be a trench.

Trench box. See “Shield.”
Trench shield. See “Shield.”

Uprights means the vertical members of a trench shoring system placed in contact with the earth and
usually positioned so that individual members do not contact each other. Uprights placed so that
individual members are closely spaced, in contact with or interconnected to each other, are often called
“sheeting.”

Wales means horizontal members of a shoring system placed parallel to the excavation face whose
sides bear against the vertical members of the shoring system or earth.

81926.651 Specific excavation requirements.

(a) Surface encumbrances. All surface encumbrances that are located so as to create a hazard to
employees shall be removed or supported, as necessary, to safeguard employees.

(b) Underground installations. (1) The estimated location of utility installations, such as sewer,
telephone, fuel, electric, water lines, or any other underground installations that reasonably may be
expected to be encountered during excavation work, shall be determined prior to opening an excavation.

(2) Utility companies or owners shall be contacted within established or customary local response
times, advised of the proposed work, and asked to establish the location of the utility underground
installations prior to the start of actual excavation. When utility companies or owners cannot respond to a
request to locate underground utility installations within 24 hours (unless a longer period is required by
state or local law), or cannot establish the exact location of these installations, the employer may proceed,
provided the employer does so with caution, and provided detection equipment or other acceptable means
to locate utility installations are used.

(3) When excavation operations approach the estimated location of underground installations, the
exact location of the installations shall be determined by safe and acceptable means.

(4) While the excavation is open, underground installations shall be protected, supported or removed
as necessary to safeguard employees.
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(c) Access and egress—(1) Structural ramps. (i) Structural ramps that are used solely by employees
as a means of access or egress from excavations shall be designed by a competent person. Structural
ramps used for access or egress of equipment shall be designed by a competent person qualified in
structural design, and shall be constructed in accordance with the design.

(if) Ramps and runways constructed of two or more structural members shall have the structural
members connected together to prevent displacement.

(iii) Structural members used for ramps and runways shall be of uniform thickness.

(iv) Cleats or other appropriate means used to connect runway structural members shall be attached
to the bottom of the runway or shall be attached in a manner to prevent tripping.

(v) Structural ramps used in lieu of steps shall be provided with cleats or other surface treatments on
the top surface to prevent slipping.

(2) Means of egress from trench excavations. A stairway, ladder, ramp or other safe means of egress
shall be located in trench excavations that are 4 feet (1.22 m) or more in depth so as to require no more
than 25 feet (7.62 m) of lateral travel for employees.

(d) Exposure to vehicular traffic. Employees exposed to public vehicular traffic shall be provided
with, and shall wear, warning vests or other suitable garments marked with or made of reflectorized or
high-visibility material.

(e) Exposure to falling loads. No employee shall be permitted underneath loads handled by lifting or
digging equipment. Employees shall be required to stand away from any vehicle being loaded or unloaded
to avoid being struck by any spillage or falling materials. Operators may remain in the cabs of vehicles
being loaded or unloaded when the vehicles are equipped, in accordance with §1926.601(b)(6), to provide
adequate protection for the operator during loading and unloading operations.

(f) Warning system for mobile equipment. When mobile equipment is operated adjacent to an
excavation, or when such equipment is required to approach the edge of an excavation, and the operator
does not have a clear and direct view of the edge of the excavation, a warning system shall be utilized
such as barricades, hand or mechanical signals, or stop logs. If possible, the grade should be away from
the excavation.

(9) Hazardous atmospheres—(1) Testing and controls. In addition to the requirements set forth in
subparts D and E of this part (29 CFR 1926.50-1926.107) to prevent exposure to harmful levels of
atmospheric contaminants and to assure acceptable atmospheric conditions, the following requirements
shall apply:

(i) Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or a hazardous
atmosphere exists or could reasonably be expected to exist, such as in excavations in landfill areas or
excavations in areas where hazardous substances are stored nearby, the atmospheres in the excavation
shall be tested before employees enter excavations greater than 4 feet (1.22 m) in depth.

(ii) Adequate precautions shall be taken to prevent employee exposure to atmospheres containing
less than 19.5 percent oxygen and other hazardous atmospheres. These precautions include providing
proper respiratory protection or ventilation in accordance with subparts D and E of this part respectively.
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(iii) Adequate precaution shall be taken such as providing ventilation, to prevent employee exposure
to an atmosphere containing a concentration of a flammable gas in excess of 20 percent of the lower
flammable limit of the gas.

(iv) When controls are used that are intended to reduce the level of atmospheric contaminants to
acceptable levels, testing shall be conducted as often as necessary to ensure that the atmosphere remains
safe.

(2) Emergency rescue equipment. (i) Emergency rescue equipment, such as breathing apparatus, a
safety harness and line, or a basket stretcher, shall be readily available where hazardous atmospheric
conditions exist or may reasonably be expected to develop during work in an excavation. This equipment
shall be attended when in use.

(ii) Employees entering bell-bottom pier holes, or other similar deep and confined footing
excavations, shall wear a harness with a life-line securely attached to it. The lifeline shall be separate
from any line used to handle materials, and shall be individually attended at all times while the employee
wearing the lifeline is in the excavation.

(h) Protection from hazards associated with water accumulation. (1) Employees shall not work in
excavations in which there is accumulated water, or in excavations in which water is accumulating, unless
adequate precautions have been taken to protect employees against the hazards posed by water
accumulation. The precautions necessary to protect employees adequately vary with each situation, but
could include special support or shield systems to protect from cave-ins, water removal to control the
level of accumulating water, or use of a safety harness and lifeline.

(2) If water is controlled or prevented from accumulating by the use of water removal equipment,
the water removal equipment and operations shall be monitored by a competent person to ensure proper
operation.

(3) If excavation work interrupts the natural drainage of surface water (such as streams), diversion
ditches, dikes, or other suitable means shall be used to prevent surface water from entering the excavation
and to provide adequate drainage of the area adjacent to the excavation. Excavations subject to runoff
from heavy rains will require an inspection by a competent person and compliance with paragraphs (h)(1)
and (h)(2) of this section.

(i) Stability of adjacent structures. (1) Where the stability of adjoining buildings, walls, or other
structures is endangered by excavation operations, support systems such as shoring, bracing, or
underpinning shall be provided to ensure the stability of such structures for the protection of employees.

(2) Excavation below the level of the base or footing of any foundation or retaining wall that could
be reasonably expected to pose a hazard to employees shall not be permitted except when:

(i) A support system, such as underpinning, is provided to ensure the safety of employees and the
stability of the structure; or

(ii) The excavation is in stable rock; or

(iii) A registered professional engineer has approved the determination that the structure is
sufficently removed from the excavation so as to be unaffected by the excavation activity; or
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(iv) A registered professional engineer has approved the determination that such excavation work
will not pose a hazard to employees.

(3) Sidewalks, pavements, and appurtenant structure shall not be undermined unless a support
system or another method of protection is provided to protect employees from the possible collapse of
such structures.

(i) Protection of employees from loose rock or soil. (1) Adequate protection shall be provided to
protect employees from loose rock or soil that could pose a hazard by falling or rolling from an
excavation face. Such protection shall consist of scaling to remove loose material; installation of
protective barricades at intervals as necessary on the face to stop and contain falling material; or other
means that provide equivalent protection.

(2) Employees shall be protected from excavated or other materials or equipment that could pose a
hazard by falling or rolling into excavations. Protection shall be provided by placing and keeping such
materials or equipment at least 2 feet (.61 m) from the edge of excavations, or by the use of retaining
devices that are sufficient to prevent materials or equipment from falling or rolling into excavations, or by
a combination of both if necessary.

(k) Inspections. (1) Daily inspections of excavations, the adjacent areas, and protective systems shall
be made by a competent person for evidence of a situation that could result in possible cave-ins,
indications of failure of protective systems, hazardous atmospheres, or other hazardous conditions. An
inspection shall be conducted by the competent person prior to the start of work and as needed throughout
the shift. Inspections shall also be made after every rainstorm or other hazard increasing occurrence.
These inspections are only required when employee exposure can be reasonably anticipated.

(2) Where the competent person finds evidence of a situation that could result in a possible cave-in,
indications of failure of protective systems, hazardous atmospheres, or other hazardous conditions,
exposed employees shall be removed from the hazardous area until the necessary precautions have been
taken to ensure their safety.

() Walkways shall be provided where employees or equipment are required or permitted to cross
over excavations. Guardrails which comply with §1926.502(b) shall be provided where walkways are 6
feet (1.8 m) or more above lower levels.

[54 FR 45959, Oct. 31, 1989, as amended at 59 FR 40730, Aug. 9, 1994]
81926.652 Requirements for protective systems.

(a) Protection of employees in excavations. (1) Each employee in an excavation shall be protected
from cave-ins by an adequate protective system designed in accordance with paragraph (b) or (c) of this
section except when:

(i) Excavations are made entirely in stable rock; or

(ii) Excavations are less than 5 feet (1.52m) in depth and examination of the ground by a competent
person provides no indication of a potential cave-in.
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(2) Protective systems shall have the capacity to resist without failure all loads that are intended or
could reasonably be expected to be applied or transmitted to the system.

(b) Design of sloping and benching systems. The slopes and configurations of sloping and benching
systems shall be selected and constructed by the employer or his designee and shall be in accordance with
the requirements of paragraph (b)(1); or, in the alternative, paragraph (b)(2); or, in the alternative,
paragraph (b)(3), or, in the alternative, paragraph (b)(4), as follows:

(1) Option (1)—Allowable configurations and slopes. (i) Excavations shall be sloped at an angle not
steeper than one and one-half horizontal to one vertical (34 degrees measured from the horizontal), unless
the employer uses one of the other options listed below.

(ii) Slopes specified in paragraph (b)(1)(i) of this section, shall be excavated to form configurations
that are in accordance with the slopes shown for Type C soil in appendix B to this subpart.

(2) Option (2)—Determination of slopes and configurations using Appendices A and B. Maximum
allowable slopes, and allowable configurations for sloping and benching systems, shall be determined in
accordance with the conditions and requirements set forth in appendices A and B to this subpart.

(3) Option (3)—Designs using other tabulated data. (i) Designs of sloping or benching systems shall
be selected from and be in accordance with tabulated data, such as tables and charts.

(ii) The tabulated data shall be in written form and shall include all of the following:

(A) Identification of the parameters that affect the selection of a sloping or benching system drawn
from such data;

(B) Identification of the limits of use of the data, to include the magnitude and configuration of
slopes determined to be safe;

(C) Explanatory information as may be necessary to aid the user in making a correct selection of a
protective system from the data.

(iii) At least one copy of the tabulated data which identifies the registered professional engineer who
approved the data, shall be maintained at the jobsite during construction of the protective system. After
that time the data may be stored off the jobsite, but a copy of the data shall be made available to the
Secretary upon request.

(4) Option (4)—Design by a registered professional engineer. (i) Sloping and benching systems not
utilizing Option (1) or Option (2) or Option (3) under paragraph (b) of this section shall be approved by a
registered professional engineer.

(ii) Designs shall be in written form and shall include at least the following:

(A) The magnitude of the slopes that were determined to be safe for the particular project;

(B) The configurations that were determined to be safe for the particular project; and

(C) The identity of the registered professional engineer approving the design.
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(iii) At least one copy of the design shall be maintained at the jobsite while the slope is being
constructed. After that time the design need not be at the jobsite, but a copy shall be made available to the
Secretary upon request.

(c) Design of support systems, shield systems, and other protective systems. Designs of support
systems shield systems, and other protective systems shall be selected and constructed by the employer or
his designee and shall be in accordance with the requirements of paragraph (c)(1); or, in the alternative,
paragraph (c)(2); or, in the alternative, paragraph (c)(3); or, in the alternative, paragraph (c)(4) as follows:

(1) Option (1)—Designs using appendices A, C and D. Designs for timber shoring in trenches shall
be determined in accordance with the conditions and requirements set forth in appendices A and C to this
subpart. Designs for aluminum hydraulic shoring shall be in accordance with paragraph (c)(2) of this
section, but if manufacturer's tabulated data cannot be utilized, designs shall be in accordance with
appendix D.

(2) Option (2)—Designs Using Manufacturer's Tabulated Data. (i) Design of support systems,
shield systems, or other protective systems that are drawn from manufacturer's tabulated data shall be in
accordance with all specifications, recommendations, and limitations issued or made by the manufacturer.

(ii) Deviation from the specifications, recommendations, and limitations issued or made by the
manufacturer shall only be allowed after the manufacturer issues specific written approval.

(iii) Manufacturer's specifications, recommendations, and limitations, and manufacturer's approval
to deviate from the specifications, recommendations, and limitations shall be in written form at the jobsite
during construction of the protective system. After that time this data may be stored off the jobsite, but a
copy shall be made available to the Secretary upon request.

(3) Option (3)—Designs using other tabulated data. (i) Designs of support systems, shield systems,
or other protective systems shall be selected from and be in accordance with tabulated data, such as tables
and charts.

(ii) The tabulated data shall be in written form and include all of the following:

(A) Identification of the parameters that affect the selection of a protective system drawn from such
data;

(B) Identification of the limits of use of the data;

(C) Explanatory information as may be necessary to aid the user in making a correct selection of a
protective system from the data.

(iii) At least one copy of the tabulated data, which identifies the registered professional engineer
who approved the data, shall be maintained at the jobsite during construction of the protective system.
After that time the data may be stored off the jobsite, but a copy of the data shall be made available to the
Secretary upon request.

(4) Option (4)—Design by a registered professional engineer. (i) Support systems, shield systems,

and other protective systems not utilizing Option 1, Option 2 or Option 3, above, shall be approved by a
registered professional engineer.
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(ii) Designs shall be in written form and shall include the following:

(A) A plan indicating the sizes, types, and configurations of the materials to be used in the protective
system; and

(B) The identity of the registered professional engineer approving the design.

(iii) At least one copy of the design shall be maintained at the jobsite during construction of the
protective system. After that time, the design may be stored off the jobsite, but a copy of the design shall
be made available to the Secretary upon request.

(d) Materials and equipment. (1) Materials and equipment used for protective systems shall be free
from damage or defects that might impair their proper function.

(2) Manufactured materials and equipment used for protective systems shall be used and maintained
in a manner that is consistent with the recommendations of the manufacturer, and in a manner that will
prevent employee exposure to hazards.

(3) When material or equipment that is used for protective systems is damaged, a competent person
shall examine the material or equipment and evaluate its suitability for continued use. If the competent
person cannot assure the material or equipment is able to support the intended loads or is otherwise
suitable for safe use, then such material or equipment shall be removed from service, and shall be
evaluated and approved by a registered professional engineer before being returned to service.

(e) Installation and removal of support—(1) General. (i) Members of support systems shall be
securely connected together to prevent sliding, falling, kickouts, or other predictable failure.

(ii) Support systems shall be installed and removed in a manner that protects employees from cave-
ins, structural collapses, or from being struck by members of the support system.

(iii) Individual members of support systems shall not be subjected to loads exceeding those which
those members were designed to withstand.

(iv) Before temporary removal of individual members begins, additional precautions shall be taken
to ensure the safety of employees, such as installing other structural members to carry the loads imposed
on the support system.

(v) Removal shall begin at, and progress from, the bottom of the excavation. Members shall be
released slowly so as to note any indication of possible failure of the remaining members of the structure
or possible cave-in of the sides of the excavation.

(vi) Backfilling shall progress together with the removal of support systems from excavations.

(2) Additional requirements for support systems for trench excavations. (i) Excavation of material to
a level no greater than 2 feet (.61 m) below the bottom of the members of a support system shall be
permitted, but only if the system is designed to resist the forces calculated for the full depth of the trench,
and there are no indications while the trench is open of a possible loss of soil from behind or below the
bottom of the support system.
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(ii) Installation of a support system shall be closely coordinated with the excavation of trenches.

(F) Sloping and benching systems. Employees shall not be permitted to work on the faces of sloped
or benched excavations at levels above other employees except when employees at the lower levels are
adequately protected from the hazard of falling, rolling, or sliding material or equipment.

(9) Shield systems—(1) General. (i) Shield systems shall not be subjected to loads exceeding those
which the system was designed to withstand.

(ii) Shields shall be installed in a manner to restrict lateral or other hazardous movement of the
shield in the event of the application of sudden lateral loads.

(iif) Employees shall be protected from the hazard of cave-ins when entering or exiting the areas
protected by shields.

(iv) Employees shall not be allowed in shields when shields are being installed, removed, or moved
vertically.

(2) Additional requirement for shield systems used in trench excavations. Excavations of earth
material to a level not greater than 2 feet (.61 m) below the bottom of a shield shall be permitted, but only
if the shield is designed to resist the forces calculated for the full depth of the trench, and there are no
indications while the trench is open of a possible loss of soil from behind or below the bottom of the
shield.

Appendix A to Subpart P of Part 1926—Soil Classification

(a) Scope and application—(1) Scope. This appendix describes a method of classifying soil and rock
deposits based on site and environmental conditions, and on the structure and composition of the earth
deposits. The appendix contains definitions, sets forth requirements, and describes acceptable visual and
manual tests for use in classifying soils.

(2) Application. This appendix applies when a sloping or benching system is designed in accordance
with the requirements set forth in §1926.652(b)(2) as a method of protection for employees from cave-ins.
This appendix also applies when timber shoring for excavations is designed as a method of protection
from cave-ins in accordance with appendix C to subpart P of part 1926, and when aluminum hydraulic
shoring is designed in accordance with appendix D. This appendix also applies if other protective systems
are designed and selected for use from data prepared in accordance with the requirements set forth in
81926.652(c), and the use of the data is predicated on the use of the soil classification system set forth in
this appendix.

(b) Definitions. The definitions and examples given below are based on, in whole or in part, the
following: American Society for Testing Materials (ASTM) Standards D653-85 and D2488; The Unified
Soils Classification System, The U.S. Department of Agriculture (USDA) Textural Classification
Scheme; and The National Bureau of Standards Report BSS-121.

Cemented soil means a soil in which the particles are held together by a chemical agent, such as
calcium carbonate, such that a hand-size sample cannot be crushed into powder or individual soil particles
by finger pressure.
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Conhesive soil means clay (fine grained soil), or soil with a high clay content, which has cohesive
strength. Cohesive soil does not crumble, can be excavated with vertical sideslopes, and is plastic when
moist. Cohesive soil is hard to break up when dry, and exhibits significant cohesion when submerged.
Cohesive soils include clayey silt, sandy clay, silty clay, clay and organic clay.

Dry soil means soil that does not exhibit visible signs of moisture content.

Fissured means a soil material that has a tendency to break along definite planes of fracture with
little resistance, or a material that exhibits open cracks, such as tension cracks, in an exposed surface.

Granular soil means gravel, sand, or silt, (coarse grained soil) with little or no clay content.
Granular soil has no cohesive strength. Some moist granular soils exhibit apparent cohesion. Granular soil
cannot be molded when moist and crumbles easily when dry.

Layered system means two or more distinctly different soil or rock types arranged in layers.
Micaceous seams or weakened planes in rock or shale are considered layered.

Moist soil means a condition in which a soil looks and feels damp. Moist cohesive soil can easily be
shaped into a ball and rolled into small diameter threads before crumbling. Moist granular soil that
contains some cohesive material will exhibit signs of cohesion between particles.

Plastic means a property of a soil which allows the soil to be deformed or molded without cracking,
or appreciable volume change.

Saturated soil means a soil in which the voids are filled with water. Saturation does not require flow.
Saturation, or near saturation, is necessary for the proper use of instruments such as a pocket penetrometer
or sheer vane.

Soil classification system means, for the purpose of this subpart, a method of categorizing soil and
rock deposits in a hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing order of stability.
The categories are determined based on an analysis of the properties and performance characteristics of
the deposits and the environmental conditions of exposure.

Stable rock means natural solid mineral matter that can be excavated with vertical sides and remain
intact while exposed.

Submerged soil means soil which is underwater or is free seeping.

Type A means cohesive soils with an unconfined compressive strength of 1.5 ton per square foot
(tsf) (144 kPa) or greater. Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam and, in
some cases, silty clay loam and sandy clay loam. Cemented soils such as caliche and hardpan are also
considered Type A. However, no soil is Type A if:

(i) The soil is fissured; or

(i) The soil is subject to vibration from heavy traffic, pile driving, or similar effects; or

(iii) The soil has been previously disturbed; or
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(iv) The soil is part of a sloped, layered system where the layers dip into the excavation on a slope of
four horizontal to one vertical (4H:1V) or greater; or

(v) The material is subject to other factors that would require it to be classified as a less stable
material.

Type B means:

(i) Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but less than
1.5 tsf (144 kPa); or

(ii) Granular cohesionless soils including: angular gravel (similar to crushed rock), silt, silt loam,
sandy loam and, in some cases, silty clay loam and sandy clay loam.

(iii) Previously disturbed soils except those which would otherwise be classed as Type C soil.

(iv) Soil that meets the unconfined compressive strength or cementation requirements for Type A,
but is fissured or subject to vibration; or

(v) Dry rock that is not stable; or

(vi) Material that is part of a sloped, layered system where the layers dip into the excavation on a
slope less steep than four horizontal to one vertical (4H:1V), but only if the material would otherwise be
classified as Type B.

Type C means:

(i) Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less; or

(ii) Granular soils including gravel, sand, and loamy sand; or

(iii) Submerged soil or soil from which water is freely seeping; or

(iv) Submerged rock that is not stable, or

(v) Material in a sloped, layered system where the layers dip into the excavation or a slope of four
horizontal to one vertical (4H:1V) or steeper.

Unconfined compressive strength means the load per unit area at which a soil will fail in
compression. It can be determined by laboratory testing, or estimated in the field using a pocket
penetrometer, by thumb penetration tests, and other methods.

Wet soil means soil that contains significantly more moisture than moist soil, but in such a range of
values that cohesive material will slump or begin to flow when vibrated. Granular material that would
exhibit cohesive properties when moist will lose those cohesive properties when wet.

(c) Requirements—(1) Classification of soil and rock deposits. Each soil and rock deposit shall be
classified by a competent person as Stable Rock, Type A, Type B, or Type C in accordance with the
definitions set forth in paragraph (b) of this appendix.
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(2) Basis of classification. The classification of the deposits shall be made based on the results of at
least one visual and at least one manual analysis. Such analyses shall be conducted by a competent person
using tests described in paragraph (d) below, or in other recognized methods of soil classification and
testing such as those adopted by the America Society for Testing Materials, or the U.S. Department of
Agriculture textural classification system.

(3) Visual and manual analyses. The visual and manual analyses, such as those noted as being
acceptable in paragraph (d) of this appendix, shall be designed and conducted to provide sufficient
guantitative and qualitative information as may be necessary to identify properly the properties, factors,
and conditions affecting the classification of the deposits.

(4) Layered systems. In a layered system, the system shall be classified in accordance with its
weakest layer. However, each layer may be classified individually where a more stable layer lies under a
less stable layer.

(5) Reclassification. If, after classifying a deposit, the properties, factors, or conditions affecting its
classification change in any way, the changes shall be evaluated by a competent person. The deposit shall
be reclassified as necessary to reflect the changed circumstances.

(d) Acceptable visual and manual tests—(1) Visual tests. Visual analysis is conducted to determine
gualitative information regarding the excavation site in general, the soil adjacent to the excavation, the
soil forming the sides of the open excavation, and the soil taken as samples from excavated material.

(i) Observe samples of soil that are excavated and soil in the sides of the excavation. Estimate the
range of particle sizes and the relative amounts of the particle sizes. Soil that is primarily composed of
fine-grained material is cohesive material. Soil composed primarily of coarse-grained sand or gravel is
granular material.

(ii) Observe soil as it is excavated. Soil that remains in clumps when excavated is cohesive. Soil that
breaks up easily and does not stay in clumps is granular.

(iii) Observe the side of the opened excavation and the surface area adjacent to the excavation.
Crack-like openings such as tension cracks could indicate fissured material. If chunks of soil spall off a
vertical side, the soil could be fissured. Small spalls are evidence of moving ground and are indications of
potentially hazardous situations.

(iv) Observe the area adjacent to the excavation and the excavation itself for evidence of existing
utility and other underground structures, and to identify previously disturbed soil.

(v) Observe the opened side of the excavation to identify layered systems. Examine layered systems
to identify if the layers slope toward the excavation. Estimate the degree of slope of the layers.

(vi) Observe the area adjacent to the excavation and the sides of the opened excavation for evidence
of surface water, water seeping from the sides of the excavation, or the location of the level of the water
table.

(vii) Observe the area adjacent to the excavation and the area within the excavation for sources of
vibration that may affect the stability of the excavation face.
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(2) Manual tests. Manual analysis of soil samples is conducted to determine quantitative as well as
qualitative properties of soil and to provide more information in order to classify soil properly.

(i) Plasticity. Mold a moist or wet sample of soil into a ball and attempt to roll it into threads as thin
as % -inch in diameter. Cohesive material can be successfully rolled into threads without crumbling. For
example, if at least a two inch (50 mm) length of %; -inch thread can be held on one end without tearing,
the soil is cohesive.

(ii) Dry strength. If the soil is dry and crumbles on its own or with moderate pressure into individual
grains or fine powder, it is granular (any combination of gravel, sand, or silt). If the soil is dry and falls
into clumps which break up into smaller clumps, but the smaller clumps can only be broken up with
difficulty, it may be clay in any combination with gravel, sand or silt. If the dry soil breaks into clumps
which do not break up into small clumps and which can only be broken with difficulty, and there is no
visual indication the soil is fissured, the soil may be considered unfissured.

(iii) Thumb penetration. The thumb penetration test can be used to estimate the unconfined
compressive strength of cohesive soils. (This test is based on the thumb penetration test described in
American Society for Testing and Materials (ASTM) Standard designation D2488—*Standard
Recommended Practice for Description of Soils (Visual—Manual Procedure).”) Type A soils with an
unconfined compressive strength of 1.5 tsf can be readily indented by the thumb; however, they can be
penetrated by the thumb only with very great effort. Type C soils with an unconfined compressive
strength of 0.5 tsf can be easily penetrated several inches by the thumb, and can be molded by light finger
pressure. This test should be conducted on an undisturbed soil sample, such as a large clump of spoil, as
soon as practicable after excavation to keep to a miminum the effects of exposure to drying influences. If
the excavation is later exposed to wetting influences (rain, flooding), the classification of the soil must be
changed accordingly.

(iv) Other strength tests. Estimates of unconfined compressive strength of soils can also be obtained
by use of a pocket penetrometer or by using a hand-operated shearvane.

(v) Drying test. The basic purpose of the drying test is to differentiate between cohesive material
with fissures, unfissured cohesive material, and granular material. The procedure for the drying test
involves drying a sample of soil that is approximately one inch thick (2.54 cm) and six inches (15.24 cm)
in diameter until it is thoroughly dry:

(A) If the sample develops cracks as it dries, significant fissures are indicated.

(B) Samples that dry without cracking are to be broken by hand. If considerable force is necessary to
break a sample, the soil has significant cohesive material content. The soil can be classified as a
unfissured cohesive material and the unconfined compressive strength should be determined.

(C) If a sample breaks easily by hand, it is either a fissured cohesive material or a granular material.
To distinguish between the two, pulverize the dried clumps of the sample by hand or by stepping on them.
If the clumps do not pulverize easily, the material is cohesive with fissures. If they pulverize easily into
very small fragments, the material is granular.

Appendix B to Subpart P of Part 1926—Sloping and Benching

(a) Scope and application. This appendix contains specifications for sloping and benching when
used as methods of protecting employees working in excavations from cave-ins. The requirements of this
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appendix apply when the design of sloping and benching protective systems is to be performed in
accordance with the requirements set forth in §1926.652(b)(2).

(b) Definitions.
Actual slope means the slope to which an excavation face is excavated.

Distress means that the soil is in a condition where a cave-in is imminent or is likely to occur.
Distress is evidenced by such phenomena as the development of fissures in the face of or adjacent to an
open excavation; the subsidence of the edge of an excavation; the slumping of material from the face or
the bulging or heaving of material from the bottom of an excavation; the spalling of material from the
face of an excavation; and ravelling, i.e., small amounts of material such as pebbles or little clumps of
material suddenly separating from the face of an excavation and trickling or rolling down into the
excavation.

Maximum allowable slope means the steepest incline of an excavation face that is acceptable for the
most favorable site conditions as protection against cave-ins, and is expressed as the ratio of horizontal
distance to vertical rise (H:V).

Short term exposure means a period of time less than or equal to 24 hours that an excavation is
open.

(c) Requirements—(1) Soil classification. Soil and rock deposits shall be classified in accordance
with appendix A to subpart P of part 1926.

(2) Maximum allowable slope. The maximum allowable slope for a soil or rock deposit shall be
determined from Table B-1 of this appendix.

(3) Actual slope. (i) The actual slope shall not be steeper than the maximum allowable slope.

(i) The actual slope shall be less steep than the maximum allowable slope, when there are signs of
distress. If that situation occurs, the slope shall be cut back to an actual slope which is at
least ¥, horizontal to one vertical ( % H:1V) less steep than the maximum allowable slope.

(iii) When surcharge loads from stored material or equipment, operating equipment, or traffic are
present, a competent person shall determine the degree to which the actual slope must be reduced below
the maximum allowable slope, and shall assure that such reduction is achieved. Surcharge loads from
adjacent structures shall be evaluated in accordance with §1926.651(i).

(4) Configurations. Configurations of sloping and benching systems shall be in accordance with
Figure B-1.
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TABLE B-1
MAXIMUM ALLOWABLE SLOPES

watimum ALLOWABLE sLoPEs (H:v) (Y

SOIL OR ROCK TYPE
FOR EXCAVATIONS LESS THAN 20 FEET

DEEP [31

STABLE ROCK VERTICAL (90°)

TYPE A [2] 3/4:1 (539

TYPE B 1:1 (459

TYPE € s 1 (34°)
NOTES:

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in
degrees from the horizontal. Angles have been rounded off,

2. A short-term maximum allowable slope of 1/2H:1V (63°) is allowed in
excavations in Type A soil that are 12 feet (3.67 m) or less in depth.
Short-term maximum allowable slopes for excavations greater than 12
feet (3.67 m) in depth shall be 3/4H:1V (53°).

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered
professional engineer.

Figure B-1
Slope Configurations
(All slopes stated below are in the horizontal to vertical ratio)
B-1.1 Excavations made in Type A soil.

\ 1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope
of 74 1.

20" Max. Al

|

SIMPLE SLOPE—GENERAL

Exception: Simple slope excavations which are open 24 hours or less (short term) and which are 12
feet or less in depth shall have a maximum allowable slope of % :1.
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12' Max.

SIMPLE SLOPE—SHORT TERM

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of %, to 1
and maximum bench dimensions as follows:

SIMPLE BENCH

20' Max.

Max.

4' Max.

MULTIPLE BENCH

3. All excavations 8 feet or less in depth which have unsupported vertically sided lower portions
shall have a maximum vertical side of 3%, feet.

UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 8 FEET IN DEPTH

All excavations more than 8 feet but not more than 12 feet in depth which unsupported vertically
sided lower portions shall have a maximum allowable slope of 1:1 and a maximum vertical side of
3Y, feet.
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 12 FEET IN DEPTH

All excavations 20 feet or less in depth which have vertically sided lower portions that are supported
or shielded shall have a maximum allowable slope of %, :1. The support or shield system must extend at
least 18 inches above the top of the vertical side.

Support or shield system
20' Max. -—-? 3/
18" Min.

Total height of vertical side

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION

4. All other simple slope, compound slope, and vertically sided lower portion excavations shall be in
accordance with the other options permitted under 81926.652(b).

B-1.2 Excavations Made in Type B Soil

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable slope of
1:1.

\ A

SIMPLE SLOPE

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of 1:1 and
maximum bench dimensions as follows:
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—

20" Max

This bench allowed in cohesive soil only.

20" Max.

SINGLE BENCH

This bench allowed in cohesive soil only

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall be

MULTIPLE BENCH

shielded or supported to a height at least 18 inches above the top of the vertical side. All such excavations
shall have a maximum allowable slope of 1:1.

20'

Max.

Support or shield system B —

:-1_8" Min.

Total height of vertical side

4. All other sloped excavations shall be in accordance with the other options permitted in

VERTICALLY SIDED LOWER PORTION

§1926.652(h).

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable slope of

1Y, :1.

B-1.3 Excavations Made in Type C Soil
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SIMPLE SLOPE

2. All excavations 20 feet or less in depth which have vertically sided lower portions shall be
shielded or supported to a height at least 18 inches above the top of the vertical side. All such excavations
shall have a maximum allowable slope of 1% :1.

Support or spield system

20' Max. l

r|==| L A 1
/ 1%
18" Min.

"%l Total height of vertical side

VERTICAL SIDED LOWER PORTION

3. All other sloped excavations shall be in accordance with the other options permitted in
§1926.652(b).

B-1.4 Excavations Made in Layered Soils

1. All excavations 20 feet or less in depth made in layered soils shall have a maximum allowable
slope for each layer as set forth below.
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8 OVER A

C OVER A

C OQVER 3

A _OVER B

A OVER C

B_OVER C

2. All other sloped excavations shall be in accordance with the other options permitted in
§1926.652(b).
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Appendix C to Subpart P of Part 1926—Timber Shoring for Trenches

(a) Scope. This appendix contains information that can be used timber shoring is provided as a
method of protection from cave-ins in trenches that do not exceed 20 feet (6.1 m) in depth. This appendix
must be used when design of timber shoring protective systems is to be performed in accordance with
81926.652(c)(1). Other timber shoring configurations; other systems of support such as hydraulic and
pneumatic systems; and other protective systems such as sloping, benching, shielding, and freezing
systems must be designed in accordance with the requirements set forth in §1926.652(b) and
§1926.652(c).

(b) Soil Classification. In order to use the data presented in this appendix, the soil type or types in
which the excavation is made must first be determined using the soil classification method set forth in
appendix A of subpart P of this part.

(c) Presentation of Information. Information is presented in several forms as follows:

(1) Information is presented in tabular form in Tables C-1.1, C-1.2, and C-1.3, and Tables C-2.1, C-
2.2 and C-2.3 following paragraph (g) of the appendix. Each table presents the minimum sizes of timber
members to use in a shoring system, and each table contains data only for the particular soil type in which
the excavation or portion of the excavation is made. The data are arranged to allow the user the flexibility
to select from among several acceptable configurations of members based on varying the horizontal
spacing of the crossbraces. Stable rock is exempt from shoring requirements and therefore, no data are
presented for this condition.

(2) Information concerning the basis of the tabular data and the limitations of the data is presented in
paragraph (d) of this appendix, and on the tables themselves.

(3) Information explaining the use of the tabular data is presented in paragraph (e) of this appendix.
(4) Information illustrating the use of the tabular data is presented in paragraph (f) of this appendix.

(5) Miscellaneous notations regarding Tables C-1.1 through C-1.3 and Tables C-2.1 through C-2.3
are presented in paragraph (g) of this Appendix.

(d) Basis and limitations of the data—(1) Dimensions of timber members. (i) The sizes of the timber
members listed in Tables C-1.1 through C-1.3 are taken from the National Bureau of Standards (NBS)
report, “Recommended Technical Provisions for Construction Practice in Shoring and Sloping of
Trenches and Excavations.” In addition, where NBS did not recommend specific sizes of members,
member sizes are based on an analysis of the sizes required for use by existing codes and on empirical
practice.

(ii) The required dimensions of the members listed in Tables C-1.1 through C-1.3 refer to actual
dimensions and not nominal dimensions of the timber. Employers wanting to use nominal size shoring are
directed to Tables C-2.1 through C-2.3, or have this choice under 81926.652(c)(3), and are referred to The
Corps of Engineers, The Bureau of Reclamation or data from other acceptable sources.

(2) Limitation of application. (i) It is not intended that the timber shoring specification apply to
every situation that may be experienced in the field. These data were developed to apply to the situations
that are most commonly experienced in current trenching practice. Shoring systems for use in situations
that are not covered by the data in this appendix must be designed as specified in §1926.652(c).
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(if) When any of the following conditions are present, the members specified in the tables are not
considered adequate. Either an alternate timber shoring system must be designed or another type of
protective system designed in accordance with §1926.652.

(A) When loads imposed by structures or by stored material adjacent to the trench weigh in excess
of the load imposed by a two-foot soil surcharge. The term “adjacent” as used here means the area within
a horizontal distance from the edge of the trench equal to the depth of the trench.

(B) When vertical loads imposed on cross braces exceed a 240-pound gravity load distributed on a
one-foot section of the center of the crossbrace.

(C) When surcharge loads are present from equipment weighing in excess of 20,000 pounds.

(D) When only the lower portion of a trench is shored and the remaining portion of the trench is
sloped or benched unless: The sloped portion is sloped at an angle less steep than three horizontal to one
vertical; or the members are selected from the tables for use at a depth which is determined from the top
of the overall trench, and not from the toe of the sloped portion.

(e) Use of Tables. The members of the shoring system that are to be selected using this information
are the cross braces, the uprights, and the wales, where wales are required. Minimum sizes of members
are specified for use in different types of soil. There are six tables of information, two for each soil type.
The soil type must first be determined in accordance with the soil classification system described in
appendix A to subpart P of part 1926. Using the appropriate table, the selection of the size and spacing of
the members is then made. The selection is based on the depth and width of the trench where the members
are to be installed and, in most instances, the selection is also based on the horizontal spacing of the
crossbraces. Instances where a choice of horizontal spacing of crossbracing is available, the horizontal
spacing of the crossbraces must be chosen by the user before the size of any member can be determined.
When the soil type, the width and depth of the trench, and the horizontal spacing of the crossbraces are
known, the size and vertical spacing of the crossbraces, the size and vertical spacing of the wales, and the
size and horizontal spacing of the uprights can be read from the appropriate table.

(F) Examples to Illustrate the Use of Tables C-1.1 through C-1.3.

(1) Example 1.

A trench dug in Type A soil is 13 feet deep and five feet wide.

From Table C-1.1, for acceptable arrangements of timber can be used.

Arrangement #B1
Space 4 x 4 crossbraces at six feet horizontally and four feet vertically.
Wales are not required.

Space 3 x 8 uprights at six feet horizontally. This arrangement is commonly called “skip shoring.”

Arrangement #B2
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Space 4 x 6 crossbraces at eight feet horizontally and four feet vertically.
Space 8 x 8 wales at four feet vertically.
Space 2 x 6 uprights at four feet horizontally.
Arrangement #B3
Space 6 x 6 crossbraces at 10 feet horizontally and four feet vertically.
Space 8 x 10 wales at four feet vertically.
Space 2 x 6 uprights at five feet horizontally.
Arrangement #B4
Space 6 x 6 crossbraces at 12 feet horizontally and four feet vertically.
Space 10 x 10 wales at four feet vertically.
Spaces 3 x 8 uprights at six feet horizontally.
(2) Example 2.

A trench dug in Type B soil in 13 feet deep and five feet wide. From Table C-1.2 three acceptable
arrangements of members are listed.

Arrangement #B1
Space 6 x 6 crossbraces at six feet horizontally and five feet vertically.
Space 8 x 8 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.
Arrangement #B2
Space 6 x 8 crossbraces at eight feet horizontally and five feet vertically.
Space 10 x 10 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.
Arrangement #B3
Space 8 x 8 crossbraces at 10 feet horizontally and five feet vertically.

Space 10 x 12 wales at five feet vertically.
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Space 2 x 6 uprights at two feet vertically.

(3) Example 3.

A trench dug in Type C soil is 13 feet deep and five feet wide.

From Table C-1.3 two acceptable arrangements of members can be used.
Arrangement #B1

Space 8 x 8 crossbraces at six feet horizontally and five feet vertically.

Space 10 x 12 wales at five feet vertically.

Position 2 x 6 uprights as closely together as possible.

If water must be retained use special tongue and groove uprights to form tight sheeting.
Arrangement #B2

Space 8 x 10 crossbraces at eight feet horizontally and five feet vertically.

Space 12 x 12 wales at five feet vertically.

Position 2 x 6 uprights in a close sheeting configuration unless water pressure must be resisted.
Tight sheeting must be used where water must be retained.

(4) Example 4.

A trench dug in Type C soil is 20 feet deep and 11 feet wide. The size and spacing of members for
the section of trench that is over 15 feet in depth is determined using Table C-1.3. Only one arrangement
of members is provided.

Space 8 x 10 crossbraces at six feet horizontally and five feet vertically.
Space 12 x 12 wales at five feet vertically.

Use 3 x 6 tight sheeting.

Use of Tables C-2.1 through C-2.3 would follow the same procedures.
(9) Notes for all Tables.

1. Member sizes at spacings other than indicated are to be determined as specified in §1926.652(c),
“Design of Protective Systems.”

2. When conditions are saturated or submerged use Tight Sheeting. Tight Sheeting refers to the use
of specially-edged timber planks (e.g., tongue and groove) at least three inches thick, steel sheet piling, or
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similar construction that when driven or placed in position provide a tight wall to resist the lateral
pressure of water and to prevent the loss of backfill material. Close Sheeting refers to the placement of
planks side-by-side allowing as little space as possible between them.

3. All spacing indicated is measured center to center.

4. Wales to be installed with greater dimension horizontal.

5. If the vertical distance from the center of the lowest crossbrace to the bottom of the trench
exceeds two and one-half feet, uprights shall be firmly embedded or a mudsill shall be used. Where
uprights are embedded, the vertical distance from the center of the lowest crossbrace to the bottom of the

trench shall not exceed 36 inches. When mudsills are used, the vertical distance shall not exceed 42
inches. Mudsills are wales that are installed at the toe of the trench side.

6. Trench jacks may be used in lieu of or in combination with timber crossbraces.

7. Placement cf crossbraces. When the vertical spacing of crossbraces is four feet, place the top
crossbrace no more than two feet below the top of the trench. When the vertical spacing of crossbraces is
five feet, place the top crossbrace no more than 2.5 feet below the top of the trench.
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TABLE C-1.1

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *

SOIL TYPE A P, =25 X H+72 ps¥ (2 ft Surcharge)

— SIZE _[ACTUAL) AND SPACING OF MEMBERS **
¥ CROSS_BRACES _WALES UPRIGHTS
rence | HORIZ. WIDTH OF TRENCH (FEET) VERT, VERT. | MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FeeT) {SPACING fup 1o Jup To| up To| uP TO|UP TO | SPACING| SIZE |[SPACING (FEET)
(FEET) } 4 6 9 12 115 (FEET)} (IN) | (FEET)J cioSE 4 5 & 8
up T0 Not
5 6 axa | axa | axe | 6x6_| 6x6 4 Reg'd | --- 2X6
UP T0 Mot
70 8 axa | axs | axs | exs | 6x6 4 Req'd | --- 2X8
UP TO
10 10 ax6 | axe | axe | 6x6_| 6x6 4 _8X8 4 2X6
UP T0
12 ax6 | axe | exe | 6x6 | 6X6 4 8X8 4 2X6
UP TO Not
10 6 ax4 | axa | axe { ex6 | 6x6 4 Reg'd | --- 3X8
UP TO
10 8 ax6 | axe | ex6 | 6x6 | sxe 4 8X8 4 2X6
UP TO
15 10 6X6 6X5 6X6_§ 6X8 6X8 4 8X10 4 2X6
UP TO
12 6x6 | 6x6 | 6x6 | 6x8 | 6x8 4 10X10 4 3X8
UP TO
15 6 6x6 | 6x6 | ex6 ] 6x8 | 6x8 4 6X8 4 3X6
UP TO
T0 8 6x6 | 6x6 | 6x6 ) 6x8 | 6x8 4 8X8 4 3X6
UP TO
20 10 8x8 |} 8x8 | 8xa ] 8xg | 8xio} 4 8X10 4 3%6
UP TO
12 gxgs | sxa | sxa | sxs | sxiol 4 10X10 4 3X6
OVER
20 | SEE NOTE 1

* Mixed oak or equivalent with a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may by substituted for wood.

114



29 CFR 1926 (OSHA)

TABLE C-1.2

TIMBER TRENCH SHORING -~ MINIMUM TIMBER REQUIREMENTS *

SOIL TYPEB P o ™ 45 X H + 72 psf (2 ft. Surcharge)
SIZE (ACTUAL) AND SPACING OF MEMBERS**
DEP
OFTH CROSS_BRACES WALES UPRIGHTS
TRENCH | HORIZ. - wgnmwcn FEET) VERT. VERT. |MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEET) | SEACING UP TO|UP TO UP To | UP TO|SPACING| size |sPACING (FEET)
(FEET) 4 6 9 12 15 (FEET)| (IN) | (FEET) | CLOSE 2 3
UP TO
5 6 4X6 4X6 | 6X6 | 6X6 6X6 5 6X8 5 2X6
UP TO
TO 8 6X6 6X6 | 6X6 6X8 6X8 5 8X10 5 2X6
TO
o 6X6 6X6 | 6X6 6X8 6X8 5 10X10 5 2X6
10 10
See
Note 1
UP TO
10 6 6X6 6X6 | 6X6 6X8 6X8 5 8X8 5 2X6
UP TO
%0 8 6X8 6X8 | 6x8 8X8 | 8x8 5 10X10 5 2X6
UP TO
15 10 gx8 | s8xs | sxs | 8x8 | 8xiof 5 10X12 2 2X6
See
Note 1
UP TO
1s 6 6X8 6X8 | 6X8 | 8x8 | 8x8 5 8X10 3 3X6
UP TO
- 8 8X8 8xg8 | 8x8 | 8x8 | 8xi0| 5 10X12 5 3X6
UP TO
- 10 8x10| 8x10] 8x10} 8X10} 10X10§ 5 12X12 5 3X6
See
Note 1
OVER
20 SEE NOTE 1

* Mixed oak or equivalent with a bending strength
** Manufactured members of equivalent strength may

not less than 850 psi.
by substituted for wood.
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TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *

TABLE C-1.3

SOIL TYPEC P =80 XH + 72 psf (2 ft. Surcharge)
a

DEPTH SIZE (ACTUAL) AND SPACING OF MEMBERS**
OF CROSS BRACES UPRIGHTS
TRENCH | wor1z. WIDTH OF TRENCH (FEET) — VERT. |MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEET) { spacinG fup To| up tojur To {up To | up To|sPacING| S1zE {spaciNc (FEET) (See Note 2)
(FEET) 4 6 9 12 15 | (FEET) (IN) | (FEET) ]CLOSE
UP TO
5 6 6X8 6x8 | 6x8 8X8 8X8 5 8X10 5 2X6
gp TO
- 8 8X8 8x8 | 8x8 8x8 8X10 5 10X12 5 2X6
UP TO
- 10 8x10 | 8x10| 8x10 | 8x10 |10X10 5 12X12 5 2X6
See
Note 1
UP TO
10 6 8X8 8X8 | 8x8 8X8 8X10 5 10X12 5 2X6
UP TO
10 8 8x10 | 8x10] 8x10 | 8x10 J10x10 5 12X12 5 2X6
See
15 Note ].
See
Note 1
UP TO
15 6 8x10 | 8x10] 8x10 | 8x10 }10x10 5 12X12 5 3X6
See
TO Note 1
See
20 Note 1
See
Note 1
OVER
20 SEE NOTE 1

* Mixed Oak or equivalent Wwith a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may be substituted for wood.
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TIMBER TRENCH SHORING ~- MINIMUM TIMBER REQUIREMENTS *

TABLE C-2.1

SOIL TYPEA P = 25X H * 72 psf (2 ft. Surcharge)
a

DEPTH SIZE (S4S) AND SPACING OF MEMBERS **
OF CROSS BRACES WALES UPRIGHTS
e — WIDTH OF TRENCH (FEET) e VERT. | MAXIMUM ALLOWABLE HORIZONTAL SPACING
(reET) | SPACING JUP TO | UP TO| UP TO|UP TO |UP TO [SPACING | sIZE [sPacING JA00T)
(FEET) 4 6 9 12 15 __J(FEET) (IN) J(FEET) JCLOSE 4 5 6 8
UP TO Not Not
5 6 4X4 4X4 4X4 | 4X4 4X6 4 Req'd | Req'd 4X6
UP TO No Not
10 8 ax6 | axa | axa | axe | 4xe | 4 Req'd | Req'd 4X8
UP TO
- " 4x6 | 4x6 | 4x6| 6x6 | 6x6 | 4 8X8 4 4X6
UP o TO | 4xe | 4xe | 4x6| 6x6 | 6x6 | 4 8X8 4 4X6
o e ™ axa | axa} axaf 6xe | 6x6 | 4 Reg¥a | meg'a 4X10
Up TO
- 8 4x6 | ax6 | 4x6) exe6 | ex6 | 4 6X8 4 4X6
T
10 6x6 | ex6 | exe6| ex6 | ex6 | 4 8X8 4 4X8
S T,
12 6x6 | ox6 | 6x6) 6x6 | 6x6 | 4 8X10 4 4X6 4X10
P TO
" 6 6x6 | 6x6 | ex6| ex6 | ex6 | 4 6X8 4 3%6
P TO
0 [U 8 6x6 | 6x6 | ox6| ox6 | ex6 | 4 8X8 4 3%6 4X12
e 10
3i 10 6x6 | 6x6 | ex6| 6x6 | 6x8 | 4 8X10 4 3%6
UP TO
12 6x6 | 6x6 | 6x6| ex8 | ex8 | 4 8X12 4 3X6 4X12
OVER
20 | SEE NOTE 1

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
*% Manufactured members of equivalent strength may be substituted for wood.
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TABLE C-2.2

TIMBER TRENCH SHORING -~ MINIMUM TIMBER REQUIREMENTS *

SOIL TYPEB P = 45 X H * 72 psf (2 ft. Surcharge)
a

DEPTH SIZE (S45) AND SPACING OF MEMBERS **

OF CROSS _BRACFS WALES UPRIGHTS
TRENCH | HORIZ. WIDTH OF TRENCH (FEET) VERT. VERT. MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEET) | SPACING JuP TO | uP TO} UP TOJUP TO | UP TO|SPACING| SIZE |SPACING (FEET)

(FEET) 4 6 9 12 15 (FEET) (IN) (FEET)} CLOSE 2 3 4 6
up TO 3X12

5 6 4X6 4X6 |4X6 6X6 6X6 5 6X8 5 4X8 4X12

Uup  TO
0 8 4X6  J4x6 |6X6 | 6X6 | 6X6 5 8X8 5 3x8 4X8
up TO
10 10 4X6 4X6 |6X6 6X6 6X8 5 8x10 5 4X8
See
Note 1
up TO

10 6 6X6 6X6 6X6 6X8 6X8 5 8X8 5 3X6 4X10
1) TO

TO 8 6X8 6X8 |6X8 8X8 8X8 5 10X10 5 3X6 4X10
up TO
15 10 6X8 6X8 |8X8 8X8 8X8 5 10X12 5 3%X6 4X10
See
Note 1
up TO

15 6 6X8 6X8 6X8 6X8 8X8 5 8X10 5 4X6
UpP TO

TO 8 6X8 6X8 6X8 8X8 8X8 5 10X12 5 4X6
UpP TO

20 10 8X8 8X8 |8x8 8X8 8x8 5 12X12 5 4X6
See
Note 1

OVER

20 SEE NOTE 1

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
%% Manufactured members of equivalent strength may be substituted for wood.
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TABLE C-2.3

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *

SOIL TYPE C Pa = 80 X H*+ 72 psf (2 ft. Surcharge)

DEPTH SIZE (S4S) AND SPACING OF MEMRERS **

OF CROSS BRACES WALES UERIORIS
HORIZ. WIDTH OF TRENCH (FEET) VERT. VERT. |MAXIMUM ALLOWABLE HORIZONTAL SPACING

i?ggi‘f spacING Jup To J up Tofur TO |UP TO {UP TO|lSPACING] S1zE [spacinG (FEET)
(FEET) 4 6 9 12 15 (FEET) { (INo J(FEET) JCLOSE
UP TO

5 6 6X6 6X6 6X6 | 6%6 8X8 5 8x8 5 3X6

o oe STO 6x6 | 6x6 | 6x6 |sxs | sxs 5 10X10 5 3X6
UP  TO

10 10 6X6 6X6 8x8 | 8x8 8%8 5 10X12 5 3X6
See
Note 1
UP  TO

o 6 6X8 6X8 6X8 | 8x8 8x8 5 10X10 5 4X6
UP  TO

- 8 8x8 8X8 8x8 | 8xs8 8%8 5 12X12 5 4X6
See

15 Note 1
See
Note 1
UP  TO

s & 8X8 8%8 8x8 | 8x10 | 8x10 5 10X12 5 4%6
See

TO Note 1
See
ote 1

20 See
ote 1

OVER

20 SEE NOTE 1

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
#% Manufactured members of equivalent strength may be substituted for wood.
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Appendix D to Subpart P of Part 1926—Aluminum Hydraulic Shoring for Trenches

(a) Scope. This appendix contains information that can be used when aluminum hydraulic shoring is
provided as a method of protection against cave-ins in trenches that do not exceed 20 feet (6.1m) in depth.
This appendix must be used when design of the aluminum hydraulic protective system cannot be
performed in accordance with §1926.652(c)(2).

(b) Soil Classification. In order to use data presented in this appendix, the soil type or types in
which the excavation is made must first be determined using the soil classification method set forth in
appendix A of subpart P of part 1926.

(c) Presentation of Information. Information is presented in several forms as follows:

(1) Information is presented in tabular form in Tables D-1.1, D-1.2, D-1.3 and E-1.4. Each table
presents the maximum vertical and horizontal spacings that may be used with various aluminum member
sizes and various hydraulic cylinder sizes. Each table contains data only for the particular soil type in
which the excavation or portion of the excavation is made. Tables D-1.1 and D-1.2 are for vertical shores
in Types A and B soil. Tables D-1.3 and D1.4 are for horizontal waler systems in Types B and C soil.

(2) Information concerning the basis of the tabular data and the limitations of the data is presented in
paragraph (d) of this appendix.

(3) Information explaining the use of the tabular data is presented in paragraph (e) of this appendix.
(4) Information illustrating the use of the tabular data is presented in paragraph (f) of this appendix.

(5) Miscellaneous notations (footnotes) regarding Table D-1.1 through D-1.4 are presented in
paragraph (g) of this appendix.

(6) Figures, illustrating typical installations of hydraulic shoring, are included just prior to the
Tables. The illustrations page is entitled “Aluminum Hydraulic Shoring; Typical Installations.”

(d) Basis and limitations of the data. (1) Vertical shore rails and horizontal wales are those that meet
the Section Modulus requirements in the D-1 Tables. Aluminum material is 6061-T6 or material of
equivalent strength and properties.

(2) Hydraulic cylinders specifications. (i) 2-inch cylinders shall be a minimum 2-inch inside
diameter with a minimum safe working capacity of no less than 18,000 pounds axial compressive load at
maximum extension. Maximum extension is to include full range of cylinder extensions as recommended
by product manufaturer.

(i) 3-inch cylinders shall be a minimum 3-inch inside diameter with a safe working capacity of not
less than 30,000 pounds axial compressive load at extensions as recommended by product manufacturer.

(3) Limitation of application.
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(i) It is not intended that the aluminum hydraulic specification apply to every situation that may be
experienced in the field. These data were developed to apply to the situations that are most commonly
experienced in current trenching practice. Shoring systems for use in situations that are not covered by the
data in this appendix must be otherwise designed as specified in §1926.652(c).

(ii) When any of the following conditions are present, the members specified in the Tables are not
considered adequate. In this case, an alternative aluminum hydraulic shoring system or other type of
protective system must be designed in accordance with §1926.652.

(A) When vertical loads imposed on cross braces exceed a 100 Pound gravity load distributed on a
one foot section of the center of the hydraulic cylinder.

(B) When surcharge loads are present from equipment weighing in excess of 20,000 pounds.

(C) When only the lower portion or a trench is shored and the remaining portion of the trench is
sloped or benched unless: The sloped portion is sloped at an angle less steep than three horizontal to one
vertical; or the members are selected from the tables for use at a depth which is determined from the top
of the overall trench, and not from the toe of the sloped portion.

(e) Use of Tables D-1.1, D-1.2, D-1.3 and D-1.4. The members of the shoring system that are to be
selected using this information are the hydraulic cylinders, and either the vertical shores or the horizontal
wales. When a waler system is used the vertical timber sheeting to be used is also selected from these
tables. The Tables D-1.1 and D-1.2 for vertical shores are used in Type A and B soils that do not require
sheeting. Type B soils that may require sheeting, and Type C soils that always require sheeting are found
in the horizontal wale Tables D-1.3 and D-1.4. The soil type must first be determined in accordance with
the soil classification system described in appendix A to subpart P of part 1926. Using the appropriate
table, the selection of the size and spacing of the members is made. The selection is based on the depth
and width of the trench where the members are to be installed. In these tables the vertical spacing is held
constant at four feet on center. The tables show the maximum horizontal spacing of cylinders allowed for
each size of wale in the waler system tables, and in the vertical shore tables, the hydraulic cylinder
horizontal spacing is the same as the vertical shore spacing.

(f) Example to Illustrate the Use of the Tables:

(1) Example 1:

A trench dug in Type A soil is 6 feet deep and 3 feet wide. From Table D-1.1: Find vertical shores
and 2 inch diameter cylinders spaced 8 feet on center (0.c.) horizontally and 4 feet on center (0.c.)
vertically. (See Figures 1 & 3 for typical installations.)

(2) Example 2:

A trench is dug in Type B soil that does not require sheeting, 13 feet deep and 5 feet wide. From
Table D-1.2: Find vertical shores and 2 inch diameter cylinders spaced 6.5 feet o.c. horizontally and 4 feet
o.c. vertically. (See Figures 1 & 3 for typical installations.)

(3) A trench is dug in Type B soil that does not require sheeting, but does experience some minor

raveling of the trench face. The trench is 16 feet deep and 9 feet wide. From Table D-1.2: Find vertical
shores and 2 inch diameter cylinder (with special oversleeves as designated by footnote #B2) spaced 5.5
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feet 0.c. horizontally and 4 feet o.c. vertically, plywood (per footnote (g)(7) to the D-1 Table) should be
used behind the shores. (See Figures 2 & 3 for typical installations.)

(4) Example 4: A trench is dug in previously disturbed Type B soil, with characteristics of a Type C
soil, and will require sheeting. The trench is 18 feet deep and 12 feet wide. 8 foot horizontal spacing
between cylinders is desired for working space. From Table D-1.3: Find horizontal wale with a section
modulus of 14.0 spaced at 4 feet o.c. vertically and 3 inch diameter cylinder spaced at 9 feet maximum
o.c. horizontally. 3 x 12 timber sheeting is required at close spacing vertically. (See Figure 4 for typical
installation.)

(5) Example 5: A trench is dug in Type C soil, 9 feet deep and 4 feet wide. Horizontal cylinder
spacing in excess of 6 feet is desired for working space. From Table D-1.4: Find horizontal wale with a
section modulus of 7.0 and 2 inch diameter cylinders spaced at 6.5 feet o.c. horizontally. Or, find
horizontal wale with a 14.0 section modulus and 3 inch diameter cylinder spaced at 10 feet o.c.
horizontally. Both wales are spaced 4 feet o.c. vertically. 3 x 12 timber sheeting is required at close
spacing vertically. (See Figure 4 for typical installation.)

(9) Footnotes, and general notes, for Tables D-1.1, D-1.2, D-1.3, and D-1.4.

(1) For applications other than those listed in the tables, refer to §1926.652(c)(2) for use of
manufacturer's tabulated data. For trench depths in excess of 20 feet, refer to §1926.652(c)(2) and
§1926.652(c)(3).

(2) 2 inch diameter cylinders, at this width, shall have structural steel tube (3.5 x 3.5 x 0.1875)
oversleeves, or structural oversleeves of manufacturer's specification, extending the full, collapsed length.

(3) Hydraulic cylinders capacities. (i) 2 inch cylinders shall be a minimum 2-inch inside diameter
with a safe working capacity of not less than 18,000 pounds axial compressive load at maximum

extension. Maximum extension is to include full range of cylinder extensions as recommended by product
manufacturer.

(ii) 3-inch cylinders shall be a minimum 3-inch inside diameter with a safe work capacity of not less
than 30,000 pounds axial compressive load at maximum extension. Maximum extension is to include full
range of cylinder extensions as recommended by product manufacturer.

(4) All spacing indicated is measured center to center.
(5) Vertical shoring rails shall have a minimum section modulus of 0.40 inch.

(6) When vertical shores are used, there must be a minimum of three shores spaced equally,
horizontally, in a group.

(7) Plywood shall be 1.125 in. thick softwood or 0.75 inch. thick, 14 ply, arctic white birch (Finland
form). Please note that plywood is not intended as a structural member, but only for prevention of local
raveling (sloughing of the trench face) between shores.

(8) See appendix C for timber specifications.

(9) Wales are calculated for simple span conditions.

122



29 CFR 1926 (OSHA)

(10) See appendix D, item (d), for basis and limitations of the data.

ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURE NO. 1 FIGURE NO. 2
VERTICAL ALUMNUM VEATICAL ALUMINUM
(8POT BRACHA
CvrTH PLYWOOO)

nor1zowtaL &
spacins AR

VERTICAL RAIL HYDRAULIC

CYLINDER

VERTICAL RAIL i i |
HYDRAULIC CYLINDER 7 ¥ I . PLYWOOD

VERTICAL §

ERALLES: | VERTICAL

i -.
-
V : SPACING
9
41 WAX.| SPO TS
8 L' MAX.
. .

FIGURE NO. 3 FIGURE NO. 4
VERTICAL ALUMMNUM AU HYDRALLE 3HEAMD UPRIGHT
HYDRAULIC BHORNG 2 WALER SYSTEM

prar bt SHEETING

AL 11 HYDRAULIC
1c y 5
stp':Tclns I VERTICAL RAIL 2' MAX. 1 CYLINDER
1/: HYDRAULIC
e CYLINDER
VERTICAL
SPACING
&' MAX
2' MAX i
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TABLED - 1.1
ALUMINUM HYDRAULIC SHORING
VERTICAL SHORES
FOR SOIL TYPE A
HYDRAULIC CYLINDERS
WIDTH OF TRENCH (FEET)
DEPTH MAXIMUM MAXIMUM
OF HORIZONTAL VERTICAL
TRENCH SPACING SPACING UPTO 8 OVER 8 UP OVER 12 UP
TO 12 TO 15
(FEET) (FEET) (FEET)
OVER
5
UP TO 8
10
OVER
10 8 4 2 INCH 2 INCH 3 INCH
UPTO DIAMETER DIAMETER DIAMETER
15 NOTE (2)
OVER
15 Y
UPTO
20
OVER 20 NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Note (1): See Appendix D, Item (g) (1)
Note (2): See Appendix D, Item (g) (2)
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TABLED - 1.2
ALUMINUM HYDRAULIC SHORING
VERTICAL SHORES
FOR SOIL TYPE B
HYDRAULIC CYLINDERS
WIDTH OF TRENCH (FEET)

DEPTH MAXIMUM MAXIMUM

OF HORIZONTAL VERTICAL

TRENCH SPACING SPACING UPTO 8 OVER 8 UP OVER 12 UP
TO 12 TO 15
(FEET) (FEET) (FEET)
OVER
5

UP TO 3}

10
OVER

10 6.5 4 2 INCH 2 INCH 3 INCH
UP TO DIAMETER DIAMETER DIAMETER

15 NOTE (2)
OVER

15 55
UP TO

20

OVER 20 NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Note (1): See Appendix D, Item (g) (1)
Note (2): See Appendix D, Item (g) (2)
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TABLED - 1.3
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FOR SOIL TYPE B
WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS
MAX_.HORIZ.SPACING
b . WIDTH OF TRENCH (FEET) (ON CENTER)
OF
TRENCH | UFTOE OVER 8 UPTO 12 |OVER 12 UPTO15 |souml| 2 FT. | 3FT.
HORIZ. |cYLINDER| HORiz. |cYLINDER| HoRiz. [cyLinper|SHEET
(FEET) (FEET) (IN?) | SPACING |DIAMETER| SPACING DIAMETER| SPACING [DIAMETER
2IN
OVER 3.5 8.0 21N 8.0 N(;TIE(Z) 8.0 3IN
5 4
7.0 2IN — p— Y
UP TO 9.0 9.0 NOTE(Q2) 9.0 3IN X
10 14.0 12.0 3IN 12.0 3IN 12.0 3IN
6.0 21 a1l
OVER 35 . N 6.0 | NOTE(2) 6.0 3IN
UPTO 7.0 8.0 3IN 8.0 3IN 8.0 3IN
15 14.0 10.0 3IN 10.0 3IN 10.0 3IN
21IN
OVER 3.5 55 2IN 5.5 NOTE(2) 5.5 3IN
15 -
3x12 | =——
UPTO 4 7.0 6.0 3IN 6.0 3IN 6.0 3IN X
20 14.0 9.0 3IN 9.0 3IN 9.0 3IN
OVER 20 NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Notes (1): See Appendix D, item (g) (1)

Notes (2): See Appendix D, Item (g) (2)

* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.
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TABLED - 1.4
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FOR SOIL TYPE C
WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS
MAX.HORIZ SPACING
. * WIDTH OF TRENCH (FEET) (ON CENTER)
OF VERTICAL | SECTION
TRENCH SEnEING . [GTDECS UPTO 8 OVER 8 UP TO 12 [OVER 12 UPTO 15 |soLD| 2 FT. | 3 FT.
HORIZ. |CYLINDER| HORIZ. |[CYLINDER| HORIZ. |CYLINDER SHEET
(FEET) (FEET) (IN%) | SPACING |DIAMETER| SPACING |DIAMETER| SPACING |DIAMETER
N 2 IN
OVER 35 6.0 6.0 NOTE(2) 6.0 3IN
5 4 7.0 6.5 2 IN 6.5 bl 6
RS ) b ; NOTE(2) 5 2B 1 T ) [e——
10 14.0 10.0 3IN 10.0 3IN 10.0 3 IN
. . 2 IN
OVER 3.5 0 2IN 0 NOTE(2) 4.0 3IN
10 4 12| —— | —
- 7.0 55 3IN 55 3IN 55 3IN
15 14.0 8.0 3IN 8.0 3 1IN 8.0 3 IN
2 IN
OVER 35 3.5 21N e NOTE(2) 35 3IN
15 _
UPTO 4 7.0 5.0 3IN 5.0 3IN 5.0 3IN | 3x12
20 14.0 6.0 3IN 6.0 3IN 6.0 3 IN
OVER 20 NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Notes (1): See Appendix D, item (g) (1)

Notes (2): See Appendix D, Item (g) (2)

* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.
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Appendix E to Subpart P of Part 1926—Alternatives to Timber Shoring

Figure 1. Aluminum Hydraulic Shoring

Kvnncu RAIL

HYDRAULIC CYLIMNDER

Figure 2. Pneumatic/hydraulic Shoring

i o] |

Figure 3. Trench Jacks (Screw Jacks)

Figure 4. Trench Shields
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Appendix F to Subpart P of Part 1926—Selection of Protective Systems

The following figures are a graphic summary of the requirements contained in subpart P for

excavations 20 feet or less in depth. Protective systems for use in excavations more than 20 feet in depth

must be designed by a registered professional engineer in accordance with §1926.652 (b) and (c).

than 5 feet in de

Is the excavation move

pth?

Is there potential N0 YES

for cave-in?

Is the excavation
entirely in stable rock?

KO

made with
vertical sides,

Excavation may be

shielded.

YES Excavation must be
sloped, shored, or

NO

YES

Sloping I Shoring or shielding
selected, selected.
Go to Figure 2 Go to Figure 3

FIGURE 1 - PRELIMINARY DECISIONS

Sloping selected as the
method of protection

Will soil classification
be made in accordance
with §1926.652 (b)?

YES

Excavation must comply with
one of the following three
options:

Option 1:
81926‘652 (b)(2) which
requires Appendices A
and B to be followed

Option 2:
$1926,652 (b)(3) which
requires other tabulated
data {see definitien) to
be followed.

Option 3:
£1926.652 (b)(4) which
requires the excavation
to be designed by a
registered professional
engineer,

Excavations must comply
with§1926.652 (b)(1) which
requires a slope of 1%H:1V
(34%),

FIGURE 2 - SLOPING OPTIONS
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Shoring or shielding selected
as the method of protection.

Soil classification is required
when shoring or shielding is
used. The excavation must comply
with one of the following four
options:

Option 1
§1926.652 (¢)(1) which requires
Appendices A and C to be followed
(e.g. timber shoring).

Option 2
$1926.652 (c)(2) which requires
manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Option 3
§1926.652 (c)(3) which requires
tabulated data (see definition)
to be followed (e.g. any system
as per the tabulated data).

Option 4
F1926.652 (c)(4) which requires
the excavation to be designed
by a registered professional
engineer {e.g. any designed
system}.

FIGURE 3 - SHORING AND SHIELDING OPTIONS
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Subpart U—Blasting and the Use of Explosives

AUTHORITY: Sec. 107, Contract Work Hours and Safety Standards Act (40 U.S.C. 333); secs. 4,
6, 8, Occupational Safety and Health Act of 1970 (29 U.S.C. 653, 655, 657); Secretary of Labor's Order
No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), or 6-96 (62 FR 111), as applicable;
and 29 CFR part 1911.

81926.902 Surface transportation of explosives.

(a) Transportation of explosives shall meet the provisions of Department of Transportation
regulations contained in 46 CFR parts 146-149, Water Carriers; 49 CFR parts 171-179, Highways and
Railways; 49 CFR part 195, Pipelines; and 49 CFR parts 390-397, Motor Carriers.

(b) Motor vehicles or conveyances transporting explosives shall only be driven by, and be in the
charge of, a licensed driver who is physically fit. He shall be familiar with the local, State, and Federal
regulation governing the transportation of explosives.

(c) No person shall smoke, or carry matches or any other flame-producing device, nor shall firearms
or loaded cartridges be carried while in or near a motor vehicle or conveyance transporting explosives.

(d) Explosives, blasting agents, and blasting supplies shall not be transported with other materials or
cargoes. Blasting caps (including electric) shall not be transported in the same vehicle with other
explosives.

(e) Vehicles used for transporting explosives shall be strong enough to carry the load without
difficulty, and shall be in good mechanical condition.

(f) When explosives are transported by a vehicle with an open body, a Class Il magazine or original
manufacturer's container shall be securely mounted on the bed to contain the cargo.

(9) All vehicles used for the transportation of explosives shall have tight floors and any exposed
spark-producing metal on the inside of the body shall be covered with wood, or other nonsparking
material, to prevent contact with containers of explosives.

(h) Every motor vehicle or conveyance used for transporting explosives shall be marked or
placarded on both sides, the front, and the rear with the word “Explosives” in red letters, not less than 4
inches in height, on white background. In addition to such marking or placarding, the motor vehicle or
conveyance may display, in such a manner that it will be readily visible from all directions, a red flag 18
inches by 30 inches, with the word “Explosives” painted, stamped, or sewed thereon, in white letters, at
least 6 inches in height.

(i) Each vehicle used for transportation of explosives shall be equipped with a fully charged fire
extinguisher, in good condition. An Underwriters Laboratory-approved extinguisher of not less than 10-
ABC rating will meet the minimum requirement. The driver shall be trained in the use of the extinguisher
on his vehicle.

(i) Motor vehicles or conveyances carrying explosives, blasting agents, or blasting supplies, shall
not be taken inside a garage or shop for repairs or servicing.
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(k) No motor vehicle transporting explosives shall be left unattended.
[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35311, June 30, 1993]
81926.914 Definitions applicable to this subpart.

(a) American Table of Distances (also known as Quantity Distance Tables) means American Table
of Distances for Storage of Explosives as revised and approved by the Institute of the Makers of
Explosives, June 5, 1964.

(b) Approved storage facility—A facility for the storage of explosive materials conforming to the
requirements of this part and covered by a license or permit issued under authority of the Bureau of
Alcohol, Tobacco and Firearms. (See 27 CFR part 55)

(c) Blast area—The area in which explosives loading and blasting operations are being conducted.

(d) Blaster—The person or persons authorized to use explosives for blasting purposes and meeting
the qualifications contained in §1926.901.

(e) Blasting agent—A blasting agent is any material or mixture consisting of a fuel and oxidizer
used for blasting, but not classified an explosive and in which none of the ingredients is classified as an
explosive provided the furnished (mixed) product cannot be detonated with a No. 8 test blasting cap when
confined. A common blasting agent presently in use is a mixture of ammonium nitrate (NH, NO3) and
carbonaceous combustibles, such as fuel oil or coal, and may either be procured, premixed and packaged
from explosives companies or mixed in the field.

(F) Blasting cap—A metallic tube closed at one end, containing a charge of one or more detonating
compounds, and designed for and capable of detonation from the sparks or flame from a safety fuse
inserted and crimped into the open end.

(9) Block holing—The breaking of boulders by firing a charge of explosives that has been loaded in
a drill hole.

(h) Conveyance—Any unit for transporting explosives or blasting agents, including but not limited
to trucks, trailers, rail cars, barges, and vessels.

(i) Detonating cord—A flexible cord containing a center core of high explosives which when
detonated, will have sufficient strength to detonate other cap-sensitive explosives with which it is in
contact.

(j) Detonator—Blasting caps, electric blasting caps, delay electric blasting caps, and nonelectric
delay blasting caps.

(K) Electric blasting cap—A blasting cap designed for and capable of detonation by means of an
electric current.

(1) Electric blasting circuitry—
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(1) Bus wire. An expendable wire, used in parallel or series, in parallel circuits, to which are
connected the leg wires of electric blasting caps.

(2) Connecting wire. An insulated expendable wire used between electric blasting caps and the
leading wires or between the bus wire and the leading wires.

(3) Leading wire. An insulated wire used between the electric power source and the electric blasting
cap circuit.

(4) Permanent blasting wire. A permanently mounted insulated wire used between the electric power
source and the electric blasting cap circuit.

(m) Electric delay blasting caps—Caps designed to detonate at a predetermined period of time after
energy is applied to the ignition system.

(n) Explosives—(1) Any chemical compound, mixture, or device, the primary or common purpose
of which is to function by explosion; that is, with substantially instantaneous release of gas and heat,

unless such compound, mixture or device is otherwise specifically classified by the U.S. Department of
Transportation.

(2) All material which is classified as Class A, Class B, and Class C Explosives by the U.S.
Department of Transportation.

(3) Classification of explosives by the U.S. Department of Transportation is as follows:

Class A Explosives. Possessing detonating hazard, such as dynamite, nitroglycerin, picric acid, lead
azide, fulminate of mercury, black powder, blasting caps, and detonating primers.

Class B Explosives. Possessing flammable hazard, such as propellant explosives, including some
smokeless propellants.

Class C Explosives. Include certain types of manufactured articles which contain Class A or Class B
explosives, or both, as components, but in restricted quantities.

(o) Fuse lighters—Special devices for the purpose of igniting safety fuse.

(p) Magazine—Any building or structure, other than an explosives manufacturing building, used for
the storage of explosives.

(g) Misfire—An explosive charge which failed to detonate.
(r) Mud-capping (sometimes known as bulldozing, adobe blasting, or dobying). The blasting of
boulders by placing a quantity of explosives against a rock, boulder, or other object without confining the

explosives in a drill hole.

(s) Nonelectric delay blasting cap—A blasting cap with an integral delay element in conjunction
with and capable of being detonated by a detonation impulse or signal from miniaturized detonating cord.
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(t) Primary blasting—The blasting operation by which the original rock formation is dislodged from
its natural location.

(u) Primer—A cartridge or container of explosives into which a detonator or detonating cord is
inserted or attached.

(v) Safety fuse—A flexible cord containing an internal burning medium by which fire is conveyed at
a continuous and uniform rate for the purpose of firing blasting caps.

(w) Secondary blasting—The reduction of oversize material by the use of explosives to the
dimension required for handling, including mudcapping and blockholing.

(x) Stemming—A suitable inert incombustible material or device used to confine or separate
explosives in a drill hole, or to cover explosives in mud-capping.

(y) Springing—The creation of a pocket in the bottom of a drill hole by the use of a moderate
quantity of explosives in order that larger quantities or explosives may be inserted therein.

(z) Water gels, or slurry explosives—A wide variety of materials used for blasting. They all contain
substantial proportions of water and high proportions of ammonium nitrate, some of which is in solution
in the water. Two broad classes of water gels are: (1) Those which are sensitized by a material classed as
an explosive, such as TNT or smokeless powder, and (2) those which contain no ingredient classified as
an explosive; these are sensitized with metals such as aluminum or with other fuels. Water gels may be
premixed at an explosives plant or mixed at the site immediately before delivery into the bore hole.

(aa) Semiconductive hose. Semiconductive hose—a hose with an electrical resistance high enough to
limit flow of stray electric currents to safe levels, yet not so high as to prevent drainage of static electric
charges to ground; hose of not more than 2 megohms resistance over its entire length and of not less than
5,000 ohms per foot meets the requirement.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 58 FR 35184, 35311, June 30,
1993]
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Subpart CC—Cranes and Derricks in Construction

81926.1417 Operation.

(a) The employer must comply with all manufacturer procedures applicable to the operational
functions of equipment, including its use with attachments.

(b) Unavailable operation procedures. (1) Where the manufacturer procedures are unavailable, the
employer must develop and ensure compliance with all procedures necessary for the safe operation of the
equipment and attachments.

(2) Procedures for the operational controls must be developed by a qualified person.

(3) Procedures related to the capacity of the equipment must be developed and signed by a
registered professional engineer familiar with the equipment.

(c) Accessibility of procedures. (1) The procedures applicable to the operation of the equipment,
including rated capacities (load charts), recommended operating speeds, special hazard warnings,
instructions, and operator's manual, must be readily available in the cab at all times for use by the
operator.

(2) Where rated capacities are available in the cab only in electronic form: In the event of a failure
which makes the rated capacities inaccessible, the operator must immediately cease operations or follow
safe shut-down procedures until the rated capacities (in electronic or other form) are available.

(d) The operator must not engage in any practice or activity that diverts his/her attention while
actually engaged in operating the equipment, such as the use of cellular phones (other than when used for
signal communications).

(e) Leaving the equipment unattended. (1) The operator must not leave the controls while the load is
suspended, except where all of the following are met:

(i) The operator remains adjacent to the equipment and is not engaged in any other duties.
(ii) The load is to be held suspended for a period of time exceeding normal lifting operations.

(iii) The competent person determines that it is safe to do so and implements measures necessary to
restrain the boom hoist and telescoping, load, swing, and outrigger or stabilizer functions.

(iv) Barricades or caution lines, and notices, are erected to prevent all employees from entering the
fall zone. No employees, including those listed in §81926.1425(b)(1) through (3), §1926.1425(d) or
81926.1425(e), are permitted in the fall zone.

(2) The provisions in 81926.1417(e)(1) do not apply to working gear (such as slings, spreader bars,
ladders, and welding machines) where the weight of the working gear is negligible relative to the lifting
capacity of the equipment as positioned, and the working gear is suspended over an area other than an
entrance or exit.
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(F) Tag-out—(1) Tagging out of service equipment/functions. Where the employer has taken the
equipment out of service, a tag must be placed in the cab stating that the equipment is out of service and is
not to be used. Where the employer has taken a function(s) out of service, a tag must be placed in a
conspicuous position stating that the function is out of service and is not to be used.

(2) Response to “do not operate™/tag-out signs. (i) If there is a warning (tag-out or maintenance/do
not operate) sign on the equipment or starting control, the operator must not activate the switch or start
the equipment until the sign has been removed by a person authorized to remove it, or until the operator
has verified that:

(A) No one is servicing, working on, or otherwise in a dangerous position on the machine.
(B) The equipment has been repaired and is working properly.

(ii) If there is a warning (tag-out or maintenance/do not operate) sign on any other switch or control,
the operator must not activate that switch or control until the sign has been removed by a person
authorized to remove it, or until the operator has verified that the requirements in paragraphs (f)(2)(i)(A)
and (B) of this section have been met.

(g) Before starting the engine, the operator must verify that all controls are in the proper starting
position and that all personnel are in the clear.

(h) Storm warning. When a local storm warning has been issued, the competent person must
determine whether it is necessary to implement manufacturer recommendations for securing the
equipment.

(i) [Reserved]

(j) If equipment adjustments or repairs are necessary:

(1) The operator must, in writing, promptly inform the person designated by the employer to receive
such information and, where there are successive shifts, to the next operator; and

(2) The employer must notify all affected employees, at the beginning of each shift, of the necessary
adjustments or repairs and all alternative measures.

(k) Safety devices and operational aids must not be used as a substitute for the exercise of
professional judgment by the operator.

() [Reserved]

(m) If the competent person determines that there is a slack rope condition requiring re-spooling of
the rope, it must be verified (before starting to lift) that the rope is seated on the drum and in the sheaves
as the slack is removed.

(n) The competent person must adjust the equipment and/or operations to address the effect of wind,
ice, and snow on equipment stability and rated capacity.
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(o) Compliance with rated capacity. (1) The equipment must not be operated in excess of its rated
capacity.

(2) The operator must not be required to operate the equipment in a manner that would violate
paragraph (0)(1) of this section.

(3) Load weight. The operator must verify that the load is within the rated capacity of the equipment
by at least one of the following methods:

(i) The weight of the load must be determined from a source recognized by the industry (such as the
load's manufacturer), or by a calculation method recognized by the industry (such as calculating a steel
beam from measured dimensions and a known per foot weight), or by other equally reliable means. In
addition, when requested by the operator, this information must be provided to the operator prior to the
lift; or

(i) The operator must begin hoisting the load to determine, using a load weighing device, load
moment indicator, rated capacity indicator, or rated capacity limiter, if it exceeds 75 percent of the
maximum rated capacity at the longest radius that will be used during the lift operation. If it does, the
operator must not proceed with the lift until he/she verifies the weight of the load in accordance with
paragraph (0)(3)(i) of this section.

(p) The boom or other parts of the equipment must not contact any obstruction.
() The equipment must not be used to drag or pull loads sideways.

(r) On wheel-mounted equipment, no loads must be lifted over the front area, except as permitted by
the manufacturer.

(s) The operator must test the brakes each time a load that is 90% or more of the maximum line pull
is handled by lifting the load a few inches and applying the brakes. In duty cycle and repetitive lifts where
each lift is 90% or more of the maximum line pull, this requirement applies to the first lift but not to
successive lifts.

(t) Neither the load nor the boom must be lowered below the point where less than two full wraps of
rope remain on their respective drums.

(u) Traveling with a load. (1) Traveling with a load is prohibited if the practice is prohibited by the
manufacturer.

(2) Where traveling with a load, the employer must ensure that:
(i) A competent person supervises the operation, determines if it is necessary to reduce rated
capacity, and makes determinations regarding load position, boom location, ground support, travel route,

overhead obstructions, and speed of movement necessary to ensure safety.

(ii) The determinations of the competent person required in paragraph (u)(2)(i) of this section are
implemented.

(iii) For equipment with tires, tire pressure specified by the manufacturer is maintained.
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(v) Rotational speed of the equipment must be such that the load does not swing out beyond the
radius at which it can be controlled.

(w) A tag or restraint line must be used if necessary to prevent rotation of the load that would be
hazardous.

(x) The brakes must be adjusted in accordance with manufacturer procedures to prevent unintended
movement.

(y) The operator must obey a stop (or emergency stop) signal, irrespective of who gives it.

(2) Swinging locomotive cranes. A locomotive crane must not be swung into a position where
railway cars on an adjacent track could strike it, until it is determined that cars are not being moved on the
adjacent track and that proper flag protection has been established.

(aa) Counterweight/ballast. (1) The following applies to equipment other than tower cranes:

(i) Equipment must not be operated without the counterweight or ballast in place as specified by the
manufacturer.

(i1) The maximum counterweight or ballast specified by the manufacturer for the equipment must
not be exceeded.

(2) Counterweight/ballast requirements for tower cranes are specified in 8§1926.1435(b)(8).
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